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Albany,  K.  Y.,  Jan.  15,  1913. 

Hon.  Mahtin  H.  Qlyhn,  lAeutenant-Oovemor  aTid  President  of 
the  SeTuUe: 
Herewith  in  pursuance  to  law  we  transmit  to  jou  the  annual 
report  of  the  Conservation  Commission  for  the  fiscal  year  ending 
Septconber  30,  1912. 

Eeapectfully  yours, 
CONSERVATION  COMMISSION, 
By  GEORGE  E.  VAN  KENNEN, 

Ckairman. 
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OF  THB 

CONSERVATION  COMMISSION 


To  the  Legislature: 

We  take  pleaaure  in  Bubmitting  this  annual  report,  which  while 
munericaUy  our  second,  is  the  first  report  covering  8  full  year's 
activities  of  the  Conservation  Commission,  uud^  the  Conservation 
Law, 

The  intent  of  its  framers,  that  there  should  be  consolidated 
into  the  Conservation  Law  all  laws  relating  to  lands  and  forests, 
and  fish  and  game,  has  now  been  complied  with.  The  new  codi- 
fication covering  these  features  of  the  commission's  work  has  been 
in  operation  for  some  months,  and  baa  proved,  in  the  main,  satis- 
factory. There  yet  remains  to  be  enacted  conservation  legislation 
covering  the  all  important  problem  of  development  and  utilization 
of  the  State's  water  resources.  No  question  of  graver  moment  will 
come  before  this  or  any  other  Legislature  of  our  time. 

CONSERVATION  OF  WATER  FOR  POWER  PURPOSES. 

Those  familiar  with  the  movement  in  New  York  for  the  con- 
servation of  water  for  power  purposes  miist  recognize  the  fiscal 
year  ending  September  30,  1912,  as  an  epoch  making  period.  The 
attitude  assumed  by  the  Governor,  the  hearings  and  report  of 
the  Joint  Committee  of  the  Legislature  on  the  conservation  of 
water,  the  hearings  before  the  Judiciary  Committee  of  the  Senate 
on  the  various  bills  presented,  the  debates  in  the  L^slature,  the 
formulation  by  the  Commission  of  its  policy  of  State  development 
and  distribution  of  power  and  its  announcement  and  explanation 
before  various  official  and  civic  bodies,  the  unanimous  endorsement 
of  the  Commission's  policy  at  the  Utica  meeting  of  the  Mayors  of 
New  York  and  by  the  State  Federation  of  Labor,  have  all  con- 
centrated attention  upon  the  subject  and  served  to  educate  the 
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public  as  to  the  facts  and  issnes  inTolved.  As  to  tlie  principal 
cods  that  ahould  be  achieved  thete  is  practical  Tinanimity  of 
opinion  among  those  having  in  view  the  best  interests  of  the 
State.  As  to  the  methods  to  be  pursued  to  reach  those  ends,  there 
is  a  wide  diversity  of  opinion.  As  to  the  foundation  facts,  they 
are  well  covered  in  a  general  way  by  the  following  excerpt  from 
the  Report  of  the  Joint  Committee  of  the  Legislature  on  the  Con- 
servation of  Water  (p.  9) : 

"  The  transmutation  of  water  power  into  electrical  power 
widens  at  a  single  stroke  the  area  of  its  possible  utilization. 
As  a  result  of  this  possible  transmutation  the  beneficial 
effects  of  falling  water  are  confined  no  longer  to  the  ribbons 
of  territory  running  alongside  the  streams. 

"  Developments  in  the  transmutation  of  electrical  current 
have  vastly  eulai^ed  die  theatre  of  its  power.  No  longer  is 
the  Tiparian  owner  the  only  possible  user  of  the  energy  of 
the  stream.  Within  a  radius  of  a  hundred  miles  of  the  chan- 
neled tide  any  manufactnrer,  any  municipality,  any  person 
or  corporation  whose  business  depends  upon  the  use  of  power, 
may  be  a  beneficiary  of  its  translated  energy.  The  force 
of  Niagara  Falls  is  being  transmitted  to  and  being  utilized 
in  Syracuse,  one  hundred  and  fifty  miles  away. 

The  Cokcebn  of  the  State. 

"  This  sudden  and  vast  diffusion  of  power  changes  at  once 
the  light  in  which  it  must  be  considered.  It  has  ceased  to  be 
local  as  to  situation  or  private  as  to  persons  using  it.  It 
becomes  state  wide  and  public  in  its  nature,  rising  in  im- 
portance from  a  mere  commercial  to  a  pressing  and  important 
governmental  qu^tion.  Hydro-electric  energy  is  the  factor 
that  has  effected  this  change,  that  has  made  the  development 
of  water  power  a  state  wide  issue.  It  affects  now  not  merely 
a  fraction  of  our  populaticm  but  our  whole  population.  At 
the  same  time  that  these  political  considerations  project  it 
into  the  sphere  of  State  control,  the  physical  proportions  of 
tiie  problem  assume  dimensions  of  such  magnitude  and  nature 
that  nothing  less  than  the  State  can  adequately  deal  with 
it.  Individually  developed  power  has  reached  ita  limitations. 
The  natural  laws  of  commeroe  bar  further  progress  under  im- 
pulses purdy  commercial.  Riparian  owners  along  the  various 
streams  have  invested  millions  in  the  development  of  water 
power,  but  this  development  has  now  reached  the  point  of 
maximum  commercial  practicability.  Beyond  this  point  the 
commercial  impulse  will  not  drive. 
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"  In  another  aspect  also  the  limit  of  development  by  com- 
mercial interests  has  been  accomplislied.  Human  skill  has 
ooBtrived  no  shackle  which  will  control  the  giant  in  the  full- 
ness  of  his  strength.  There  is  no  commemallj  practicable 
mechanism  that  will  adjust  itself  to  the  fluctuations  of  the 
driving  force  of  spring  floods  at  the  point  of  application. 
Much  must  be  wasted  and  much  expended  in  the  wild  rush 
that  fills  the  valleys  with  ruin,  and  does  incalculable  damage 
to  the  villages  and  towns.  Thau  comee  the  summer  drought 
and  the  wheels  are  motionless  for  lack  of  that  power  so 
lamemtably  wasted,  so  injuriously  expended  a  few  moh^s 
before.  It  is  not  at  the  point  of  transmutation  into  useful 
energy,  but  at  its  head  waters  that  the  stream  can  be  con- 
trolled, and  private  owners  of  riparian  rights  cannot  reacb 
t^e  source  of  the  streams  they  use.  Conditions  of  a  oommei^ 
cial,  a  physical  and  political  nature  tie  their  hands.  Indi- 
viduals as  such  could  not  agree  as  to  the  details  of  the  neces- 
sary improvements,  nor  could  they  agree  as  to  the  proportion 
of  expense  to  be  borne,  and  beyond  that  they  lack  the  sover- 
eign right  of  eminent  domain  necessary  to  accomplish  the 
object  in  view, 

"  Your  committee  believes,  therefore,  that  all  citizens  will 
agree  that  the  time  has  come  when  the  State  as  such  should 
undertake  these  vast  improvements,  that  the  sovereign  power 
may  be  exercised  for  the  common  good  in  the  execution  of  a 
task  beyond  Ae  strength  of  any  power  less  than  sovereign," 

Up  to  this  point  there  is  unanimity  of  opinion ;  beyond  it  there 
is  divergence  in  several  different  directions. 

There  is  at  the  present  time  in  the  State  of  New  York  approxi- 
mately 1,500,000  unutilized  horsepower,  going  to  waste  every 
year;  and  of  this  vast  amount  of  unproductive  energy,  approxi- 
mately 400,000  horse-power  is  absolutely  owned  by  the  State,  of 
which  nearly  100,000  horse-power  is  created  by  the  construction 
of  the  canal  system  of  the  State. 

The  Commission's  Policy. 
The  polity  formulated  and  advocated  by  the  Conservation  Com- 
mission for  the  conservation  of  the  water  powers  of  the  State, 
while  recognizing  that  the  previous  State  policy  of  the  storage  of 
the  flood  waters  of  the  stream  for  the  benefit  of  the  lower  riparian 
owners,  for  which  benefits  they  should  pay  a  revenue  to  the  State, 
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IB  a  juBt  policy,  regards  that  former  policy  aa  only  a  comparatively 
minor  feature  of  a  mach  broader  one.  Under  the  present  policy 
brought  forward  by  the  Conunission,  the  iinused  waters  of  the 
State  are  to  be  developed  both  by  storage  of  flood  waters  and  oou- 
struction  of  plants  at  new  sitea,  and  the  resulting  energy  trans- 
mitted throughout  the  State.  Physically,  the  project  contemplates 
the  ultimate  construction  of  a  grand  system  of  electric  trans- 
mission cx>vering  the  State  by  main  trunk  lines,  with  branches 
radiating  to  all  points,  from  sub-atationa  located  at  convenient 
places  on  the  main  trunk  system.  Power  is  to  be  supplied  to  this 
system  primarily  by  the  utilization  of  the  undeveloped  water 
powers  of  the  State. 

The  various  municipalities  of  the  State  are  to  be  furnished  this 
power  under  contract  with  the  State  at  a  price  sufficient  to  cover 
costs  of  production  and  transmission,  including  interest  and  sink- 
ing fund  charges  on  the  bonds  of  the  State  issued  for  the  construc- 
tion costs.  The  power  is  to  be  used  by  the  municipalities  for  all 
municipal  purposes,  such  as  lighting  their  streets  and  public  build- 
ings, pumpii^  city  water  supplies,  and  for  supplying  light,  heat 
and  power  at  cost  to  all  the  inhabitants.  With  this  brief  description 
of  the  proposed  plan,  we  pass  to  a  consideration  of  the  reasons  why 
it  is  advocated  by  the  Conunission. 

Legal  Advaktaoes. 

As  has  been  repeatedly  pointed  out  heretofore  all  procedure  or 
proposed  procedure  for  storing  the  flood  waters  of  our  streaqis  has 
had  to  rest  upon  a  palpable  subterfuge,  viz.,  that  the  proposed 
reservoirs  are  being  constructed  for  the  benefit  of  public  health  and 
safety,  whereas  the  main  purpose  is  increasing  the  power  at  sites 
below.  In  all  the  large  projects  it  will  be  necessary  to  exercise 
the  power  of  eminent  domain,  and  the  subterfuge  was  necessaiy 
in  order  to  escape  the  implied  provision  of  our  fundamental  law 
prohibiting  the  taking  of  private  property  for  a  private  purpose. 

Various  other  expedients  for  practical  evasion  of  this  constitu- 
tional inhibition  have  been  proposed.  The  Commission  holds  that 
the  only  way  to  make  the  purpose  a  public  purpose  is  to  make  the 
benefits  accessible  to  the  entire  public.  The  development  of  power 
by  the  State  at  the  storage  dams  or  at  points  on  the  stream  below, 
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and  the  use  of  that  ■power  in  lighting  the  public  streets,  highways, 
and  buildings,  and  for  other  municipal  purposes,  and  for  li^t  and 
power  for  all,  is  a  project  having  the  public  purpose  dearlj  and 
unequivocally  involved,  and  could  sustain,  successfully,  the  power 
of  emin^it  domain. 

It  is  believed  that  the  Commission's  plan  follows  the  only  way 
tliat  ia  now  open  through  the  many  legal  difficulties.  Other 
methods  require  amendments  to  the  State  Ck>nstitution  that  are 
themselves  of  doubtful  constitutionality  when  referred  to  the 
federal  constitution. 

Ecosouic  Advahtaqes  of  the  Coumissior'b  Plan, 

In  the  opinion  of  the  Commission  there  are  two  prime  objects 
to  be  secured  in  handling  the  water  powers  of  the  State,  and  only 
two  that  are  of  sufficient  dignity  and  worth  to  merit  action  by  the 
State.  The  first  is  to  advance  the  economic  welfare  of  our  people 
as  a  whole,  and  the  second  is  to  insure  that  the  new  opportunities 
created  and  benefits  conferred  shall  be  and  remain  open  to  every 
citizen.  These  objects  will  be  attained  by  placing  at  the  disposal 
of  all  our  citizens  power  in  quantities  limited  only  by  their  require- 
ments and  at  the  lowest  price  consistent  with  self-supporting  opera- 
tion. The  plan  of  the  Commission  is  virtually  to  bring  into  use 
with  the  least  possible  loss  of  time  the  now  wasting  but  wonder- 
fully abundant  water  powers  of  the  State  by  bringing  them  to 
market ;  to  the  doors  of  our  farmers,  merchants  and  manufacturers, 
and  alongside  the  cheap  transportation  and  labor  markets,  thus 
offering  a  premium  to  commercial  expansion  by  enabling  our 
people  to  produce  more  cheaply  and  live  more  cheaply  and  com- 
fortably. The  Commission  believes  that  this  plan  will  effect 
industrial  expansion  without  industrial  revolution. 

It  is  expected  that  in  carrying  out  the  plans  of  the  Commis- 
sion no  storage  reservoirs  will  be  built  until  a  sufficient  niunber 
of  the  lower  riparian  owners  have  joined  in  an  agreement  with  the 
State,  under  the  terms  of  which  the  State  will  be  assured  a  revenue 
otnnmensuTate  with  the  benefits  conferred.  Any  legislation  should 
give  the  Commission  means  of  dealing  with  any  owners  inclined  to 
be  unfair.  If  deemed  sufficiently  important,  the  power  from  the 
stored  water  can  be  utilized  by  the  State,  the  owners'  ri^ts  therein 
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and  &  site  for  development  being  made  subject  to  acquiiement  hy 
eminent  domain.  It  is  not  the  intention,  however,  to  disturb  any 
private  enterprise  that  is  in  good  faith  utilizing  the  power  owned 
by  it,  but  it  is  intended  to  prevent  the  holding  of  powers  for 
speoolatire  purposes  and  to  prevent  high  prices  for  power  being 
brought  about  and  maintained  by  an  artificial  restriction  of  supply. 
The  enormous  quantity  of  undeveloped  power  now  owned  by  the 
State  will  make  it  unnecessary  to  acquire  more  by  condemnation 
07  purchase  for  many  years  to  come. 
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FiNAKCINO  THE  CoMMISSIOK's  PlAK. 

While,  as  preriously  stated,  the  plan  of  the  Commiasion  con- 
templates the  vltimate  construction  of  a  complete  system  of  power 
plants  and  hydro-electric  primary  and  secondary  transmission 
lines  covering  the  State,  the  Conuuisston  considers  the  completed 
scheme  as  an  end  that  will  be  reached  by  growth  from  small  begia- 
ninga,  a  supply  being  furnished  only  when  called  for  by  a  suffi- 
cient number  of  the  municipalities  of  any  group,  but  each  step 
will  be  so  taken  as  to  fit  into  the  finfll  system.  The  system  is  ao  . 
planned  that  ooustruction  by  stages  will  entail  an  ultimate  capital 
ioTestment  but  little,  if  any,  greater  than  would  be  required  by 
construction  of  the  entire  s^tem  at  once. 

from  the  forgoing  it  will  be  clear  that  while  the  ultimate 
investment  will  be  large  only  a  very  small  investment  will  be 
necessary  to  initiate  the  plan,  test  its  various  features  and  remedy 
any  defects  that  practical  operation  may  disclose.  Bearing  in 
mind  that  the  entire  expense  will  ultimately  be  reimbursed  to  the 
State,  it  will  be  appreciated  that  the  feature  of  construction  by 
stages  is  one  of  great  advantage. 

Power  Developmbht  fob  the  Capital  Distbict. 

For  example,  there  is  an  exceptional  opportunity  for  the  pro- 
duction of  cheap  power  in  the  vicinity  of  the  populous  district  com- 
prising the  cities  of  Albany,  Troy,  Schenectady,  Cohoes,  Water- 
vliet  and  Rensselaer  and  the  smaller  adjacent  municipalities, 
popularly  known  as  the  Capital  District  The  engineering  corps 
of  the  Commission  has  prepared  preliminary  plans  in  detail  for 
generating  and  transmitting  power  in  this  district  The  accom- 
panying map,  Plate  V,  shows  the  area  to  be  served,  and  the  table 
the  available  local  undeveloped  powers. 

It  appears  that: 

1.  The  oonstmction  of  the  Barge  canal  will  create  near  the 
center  of  the  Capital  District  four  large  powers  from  which 
energy  can  be  delivered  to  sub-stations  in  Albany,  Schenectady, 
Troy,  Cohoes  and  the  other  municipalities  of  the  district  at  a  price 
astonishingly  cheap.  The  heavy  capital  costs  of  dams  and  con- 
trolling works  have  already  been  incurred  by  the  State  in  the 
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constructioii  of  the  Bai^  canal.  Thufl  the  project  is  free  from 
the  heaviest  of  the  charges  for  hydraulic  development,  and  the 
price  for  a  peak  load  of  35,000  H.  F.  vill  not  exceed  $10  per 
H.  P.  per  year. 

2.  The  amount  of  power  is  ample  to  supply  the  growth  of 
demand  in  the  district  for  a  long  time  to  come. 

3.  As  the  &ret  stage  of  the  development,  6,000  H.  P.  of 
hydraulic  machinery  may  be  installed  at  Crescent,  and  a  similar 
equipment  at  Vischer's  Perry,  with  transmission  lines  which  will 
deliver  to  the  cities  of  the  district  an  aggregate  peak  load  of 
10,600  H.  P.  for  a  total  capital  investment  of  about  $625,000. 

Investigation  shows  that  this  plan  will  not  require  any  issue 
of  State  bonds. 

The  Commission  recommends  that  a  law  be  passed  authorizing 
the  construction  of  the  Capital  District  Project  and  prescribing 
the  conditions  for  construction,  operation  and  sale,  and  making  an 
appropriation  therefor. 

Intebtigation    of   Htdbo-Electeic   Powbb-Dibtbtbijtion    ih 

THE  PbOVIKCE  of  OnTAEIO. 

A  concrete  example  of  the  practicability  of  the  policy  advocated 
by  this  Commission  is  shown  by  the  work  of  the  Hydro-Electric 
Power  Commission  of  the  Province  of  Ontario.  The  demonstra- 
tion is  of  the  greater  value  because  of  the  fact  that  it  has  been 
carried  out  under  conditions  almost  identical  with  our  own. 

The  Conservation  Commission  has,  therefore,  observed  the  work 
of  the  Ontario  Hydro-Electric  Power  Commission  with  more  than 
passing  interest,  and  the  Commission  and  its  officers  have  visited 
the  Province  of  Ontario  on  various  occasions  and  have  gathered 
a  great  amount  of  valuable  data. 

OltlOm  OF   THZ  HOVKMEHT  FOB  GJoVBBNMEWTAL   ACTION. 

Canada  has  many  fine  water  powers,  some  of  the  largest  being 
comparatively  close  to  the  centers  of  population,  yet  the  Canadians 
found  that  water  power  cost  the  ultimate  consumer  nearly  as  much 
as  coal  produced  power.  The  basis  of  the  charge  was  not  cost  of 
service  but  "  what  the  traffic  would  bear."  In  spite  of  the  natural 
wealth  of  the  province  in  water  powers,  the  rates  ior  electric 
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eemoe  were  the  same  as  those  in  placee  not  poaseeamg  such 
natural  advantages,  and  thej  were  in  some  oasee  eren  higher. 
This  condition  not  only  existed,  but  through  the  rapid  absorption 
of  the  water  power  sites  and  the  elimination  of  competition  hy 
consolidation  and  contractual  relations  between  the  different  com- 
panies, it  was  rapidly  becoming  a  condition  that  could  not  be 
ameliorated  in  the  future  without  such  an  expense  as  would 
burden  the  enterprise  with  an  interest  charge  that  would  leave 
any  benefit  to  iho  people  very  much  in  doubt.  Owing  to  the  dis- 
tance of  Ontario  from  all  the  known  Canadian  coal  fieldit  it  was 
clear  that  the  prosperity  of  the  province  afl  a  manufacturing 
center  was  inextricably  bound  up  with  the  proper  utilizatitm  and 
distribution  of  the  "  white  coal "  of  the  province.  It  needed 
but  the  recognition  of  these  fundamental  facts  and  their  dissemi- 
nation among  the  busineee  men  of  the  province  to  bring  about 
an  agitati<»i  culminating  in  the  Ontario  Hydro-Electric  Power 
Commission  and  its  work.  A  full  history  of  the  movement  will 
be  given  in  the  complete  report  of  the  Conservation  Commission. 
We  desire  to  call  attention  in  this  place  to  a  few  deductions  to  be 
made  from  a  general  consideration  of  that  history,  as  follows: 

The  movement  was  a  popular  movement,  originating  in  common 
councils,  boards  of  trade,  and  other  civic  bodies. 

The  movement  was  denounced  as  "  socialistic,"  and  all  of  the 
epithets  and  fallacious  ai^^uments  that  are  now  becoming  familiar 
to  us  in  connection  with  the  Conservation  Commission's  policy 
were  used  in  fighting  the  mov^nent  in  Ontario. 

The  movemeait  has  been  regarded  not  as  a  political  but  as  a 
great  economic  question. 

The  government  took  action  only  upon  a  strong  manifestation 
of  the  popular  will. 

The  first  definite  recognition  of  the  economic  necessity  for 
providence-wide  distribution  of  power  seems  to  have  become  public 
in  1903.  In  1906  the  pres^it  oommission  was  created.  In  1910 
Hydro-Electric  power  was  available  from  the  transmission  lines 
of  the  Province. 

The  popularity  of  the  work  and  the  confidence  of  the  people  in 
the  Hydro-Electric  Power  Commission  have  been  shown  by  ever 
increasing  majorities  in  support  of  the  policies  of  the  Commission 
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whenever  questionB  involving  those  policies  have  been  submitted  to 
the  people. 

As  is  always  the  case,  time  was  reqnired  to  arouse  and  educate 
the  citizens.  The  economic  metite  of  the  project  were  so  evident, 
however,  that  a  simple  understanding  of  it  carried  conviction  of 
the  necessity  for  applying  it  to  Ontario. 

In  the  words  of  the  Hon.  Adam  Beck,  Chairman  of  the  Hjdro- 
Electric  Power  Commission :  "  The  primary  object  that  the  pro- 
moters of  the  Hydro-Electric  scheme  had  in  mind  was  the  main- 
tenance of  the  industrial  supremacy  of  the  province."  The  atten- 
tion of  the  legislators  of  New  York  is  invited  to  this  statement, 
and  they  are  requested  to  view  the  policy  of  the  Commission  from 
the  standpoint  of  maintaining  the  pre-eminence  of  the  Empire 
State. 

What  the  GonssBVATioir  Comuibsion  Found  in  Oktabio. 

The  investigation  of  the  Commission  disoloBed  that  from  the 
engineering  standpoint  the  work  of  the  Ontario  Hydro-Electric 
Power  Commission  is  highly  successful.  The  construction  is  of 
a  most  substantial  and  permanent  character,  and  gives  more 
reliable  service  than  that  of  the  public  service  corporations  with 
which  it  competes. 

The  system  is  now  entirely  self-supporting,  as  the  rates  charged 
for  power  are  sufficient  to  provide  an  income  which  will  pay  the 
interest  on  the  bonds  issued  to  build  the  system,  the  operatiog  and 
maintenance  ezp^ise,  the  renewal  or  obsolescence  charge  sufficient 
to  replace  die  entire  plant  in  the  event  of  new  discoveries  in  the 
electrical  art  rendering  the  present  plant  obsolete,  and  further, 
for  a  sinking  fund  to  begin  in  1914  to  retire  the  bond  issue  in  30 
years.  These  rates  have  been  reduced  to  the  municipalities  at 
variouB  times  as  the  sale  of  power  increases. 

In  the  city  of  Ottawa,  where  the  municipal  system  has  been 
in  operation  for  seven  years,  the  price  for  private  lighting  has 
been  reduced  to  an  average  of  6.4  cents  per  kilowatt  hour,  and 
the  price  for  mercantile  continnons  power  ranges  from  $9.90 
to  $22.50  per  horse  power.  As  a  result  of  this  low  rate,  9S% 
of  the  bouses  of  Ottawa  are  lighted  by  electricity  end  the  plant 
earns  «  nrplns  annually. 
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On  the  same  basis  for  lighting,  and  with  approximately  50  per 
cent  reduction  on  charges  for  power,  the  municipal  distribution 
Bjstem  of  Toronto  has  earned  a  surplus  in  the  quarter  ending 
November  30,  1912. 

The  sales  of  current  have  so  constantly  and  steadily  increased 
that  the  prices  to  the  municipalities  have  been  continually  reduced. 

The  municipalities  and  private  consumers  are  getting  light  and 
power  for  half  what  they  paid  private  corporations. 

As  has  already  been  said,  previous  to  the  distribution  of  current 
by  the  Hydro-Electric  Power  Commission,  the  private  companies 
had  based  their  rates  upon  the  principle  of  charging  "what  the 
traffic  would  bear."  The  basis  of  the  rates  made  by  the  Hydro- 
Electric  Power  Commission  is  "  cost  of  service,"  and  the  rates 
thus  made  were  necessarily  adopted  by  private  companies.  This 
fact  has  led  to  a  minute  and  thorough  study  by  all  the  companies, 
of  all  the  elements  of  cost  entering  into  the  production,  distribu- 
tion and  sale  of  electric  current.  Such  analysis  is  bound  to  result 
in  very  substantial  changes  and  economies  in  the  cost  of  operation, 
and  also  in  the  elimination  of  discriminatory  sales. 

A  second  elemental  cause  contributing  to  this  result  is  the  very 
great  increase  in  the  market  for  electric  current.  It  has  been 
found  that  the  entrance  of  governmental  competition  caused  no 
loss  to  those  companies  which  were  under  proper  management.  On 
the  contrary,  their  growth  continued  at  the  normal  rate,  or  better. 

The  third  contributing  cause  has  been  the  injection  of  competi- 
tion, which  has  proved  to  be  a  spur  to  the  private  company.  It  has 
too  often  been  found  that  the  size  of  the  dividend  has  primarily 
determined  the  rate  which  the  consuming  public  has  been  willing 
to  tolerate.  So  long  as  the  desired  dividend  can  be  earned  the  rate 
is  not  diminished,  and  economies  of  operation  and  management  are 
a  matter  of  little  concern  to  the  private  company.  Competition 
has  created  a  new  condition,  with  the  result  that  it  has  been  found  ' 
ratirely  feasible  to  earn  the  customary  dividend  at  a  lower  price 
per  unit  of  eneigy, 

The  economic  welfare  of  a  people  depends  upon  the  intelligence 
with  which  it  utilizes  its  natural  and  human  resources.  Labor, 
and  natural  resources  in  use,  are  the  elemental  constituents  of  pro* 
duction  of  all  kinds.    It  is  one  of  the  most  beneficent  functions  of 


,y  Google 


CoN8£BVA.TION  COMMISSION.  19 

govenunent  to  provide,  on  equal  terms  to  all,  opportunities  for  tlie 
development  and  utilization  of  the  resources  of  tte  country. 
'*  Sci^itific  management "  is  now  the  faahipn  in  manufacturing 
establishments.  Why  not  apply  some  of  its  principles  to  the  large 
affairs  of  the  State  and  Nation !  Scientific  management  involves 
study  and  analysis  of  costs  and  conditions  followed  by  the  elimina- 
tion of  waste  of  materials  and  labor.  Scientific  study  and  analysis 
have  shown  that  the  State  of  Kew  York  has  undeveloped  water 
powers  amounting  to  over  1,500,000  H.  F.  that  are  now  wasting 
their  energy.  The  Hydro-Electric  distribution  system  of  the 
Province  of  Ontario  demonstrates  the  feasibility  of  statewide  dis* 
tribution  of  power,  through  the  agency  of  government  and  the 
gr&tif3dng  results  achieved  tliereby. 

Cahal  Powebs. 

Under  the  Conservation  Law,  section  400,  the  Commission  is 
charged  with  the  appraisal  and  lease  of  surplus  canal  waters  when- 
ever the  Superintendent  of  Public  Works  shall  certify  to  the  Com- 
mission that  such  surplus  waters  are  available.  Section  21  of  the 
Conservation  Law  also  requires,  among  other  things,  that  the  Com- 
mission shall  investigate  the  use  of  the  waters  of  the  State  for 
power.  Obeying  these  mandates,  the  production  of  power  from 
canal  waters  is  being  investigated  by  the  Commission. 

The  Barge  Canal  Act  expressly  limited  the  design  so  that  the 
canal  was  solely  and  primarily  an  instrument  of  transportation. 
It  was  foreseen  that  opportunities  for  power  development  would 
present  themselves,  but  under  the  terms  of  the  act  these  could  not 
be  made  available.  The  surplus  waters  of  the  canal  can  be  made 
valuable  water-powers.  On  the  customary  basis  of  capitalization 
their  value  will  be  almost  one-tenth  of  the  cost  of  the  canal  itself. 
Important  and  intrinsically  valuable  as  they  are  it  must  be  kept 
-  in  mind  that  their  development  and  operation  is  a  secondary 
matter,  entirely  subordinate  to  the  use  of  the  canal  as  a  medium 
of  commerce.  The  experiences  of  the  past  have  justified  the  re- 
quirement that  the  generation  of  power  must  not  handicap  nor 
hamper  the  handling  of  the  traffic,  which  the  canal  was  created  to 
carry. 

The  Commission  has  endeavored  to  estimate,  as  accurately  as 
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may  be  done  in  advance  of  tlie  completion  of  the  canal,  the  quan* 
titles  of  power  which  can  be  derived  from  the  surpliu  water  under 
the  ordinary  traffic  conditions,  to  ascertain  how  much  of  this 
power  will  be  the  property  of  the  State  and  how  it  can  be  most 
advantageously  developed.  This  work,  which  is  still  in  progress, 
includes  the  project  for  the  Capital  District,  to  which  reference 
has  heretofore  been  made. 

There  are  various  localities  in  which  there  is  a  question  as  to 
the  l^al  ownership  and  use  of  the  water-powers  created  by  the 
construction  not  only  of  the  Bai^  canal  but  also  of  the  original 
Erie  canal.  The  Commiesion  recommends  that  it  be  empowered 
by  law  to  bring  proceedings  which  will  secure  the  State's  title  to 
all  such  properties,  including  or  affecting  water-powers,  so  that 
the  way  may  be  paved  for  the  utilization  of  these  powers  as  soon 
as  the  construction  makes  tiiem  physically  available. 

Akbwbes  to  Objeotigns  to  Cohuisbion's  Flans. 

In  the  main,  the  Commission's  plan  has  received  the  approval 
of  the  press,  and  the  people  of  the  State. 

It  is  charged,  however,  that  the  plan  is  socialistic  in  that  it 
authorizes  the  State  to  embark  in  business  in  competition  with 
private  capital.  This  criticism  shows  a  failure  to  draw  a  true 
distinction  between  a  public  and  a  private  purpose. 

In  these  days  nearly  every  municipality  is  required  to  furnish 
lights  for  its  public  streets  and  buildings,  and  for  domestic  and 
commercial  purposes.  It  is  a  public  function,  as  well  as  a  public 
duty.  In  fact,  the  underlying  principle  governing  this  class  of 
service  is  based  upon  the  common  public  necessity  and  welfare. 
The  courts  have  drawn  this  distinction,  and  held  that  a  State  or 
municipality  may  lawfully  engage  in  any  enterprise  which  is 
based  upon  the  common  good  of  tihe  people. 

The  federal  government  has  applied  this  policy  in  connection 
with  the  construction  of  reservoirs  for  the  irrigation  of  waste  and 
arid  lands;  also  by  withholding  from  private  entry,  large  areas 
for  the  purpose  of  controlling  the  water  powers,  with  a  view  of 
the  ultimate  development  thereof  for  the  benefit  of  the  consumers. 
Likewise,  forest  lands  have  been  withheld  from  private  occupation 
in  order  to  protect  the  water  sheds  of  navigable  streams.     Coal 
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and  oil  fields  hare  likewise  been  withdrawn  from  private  grant  in 
order  to  control  and  regulate  the  price  thereof. 

The  State  of  New  York  has  in  many  instances  engaged  in  activi- 
ties is  competition  with  private  capital.  The  establishment  of 
schools  for  higher  education,  the  construction  of  highways  at 
public  expense,  the  construction  of  the  Erie  canal,  and  ita  con- 
tinued enlargement,  the  acquisition  of  salt  mines,  the  purchase 
and  operation  of  the  Sarat(^a  Springs,  are  all  instances  where 
the  activities  of  the  State  have  been  employed  in  competition 
with  private  business. 

Likewise  the  citj  of  New  York  has  entered  into  business  in 
competition  with  private  interests,  by  the  construction  of  subways 
for  the  transportation  of  its  people,  and  also  by  its  purchase  and 
operation  of  ferries,  and  ownership  of  the  dockage  facilities  of 
Manhattan  Island. 

The  city  of  Chicago,  iu  connection  with  ita  drainage  system, 
is  actually  engaged  in  the  business  of  developing  electrical  enei^ 
and  distributing  the  same  to  municipalities  at  cost 

More  than  75%  of  our  cities,  and  over  90%  of  our  urban  popu- 
lation are  provided  with  water  by  municipalities.  There  is  no 
distinction  between  the  distribution  and  sale  of  wat«r,  and  the  dis- 
tribution and  sale  of  electric  light  and  energy  for  municipal  and 
domestic  purposes. 

If  the  conservation  plan  is  socialistic,  then  all  the  foregoing 
national,  State  and  municipal  activities  must  likewise  be 
socialistic. 

It  is  also  charged  that  the  plan  of  the  Conservation  Commission 
is  economically  unsound,  for  the  reason  that  the  government  can 
do  nothing  as  cheaply  and  efficiently  as  can  private  enterprise. 
This  has  not  been  the  experience  in  this  State  with  respect  to  the 
distribution  and  sale  of  water  by  municipalities.  Very  little,  if 
any,  complaint  has  been  made,  where  such  plants  exist  Bates  are 
reasonable,  and  the  service  satisfactory,  as  a  rule.  Official  miscon- 
duct, extravagance,  fraud  or  scandal  rarely  obtain  in  these  places. 
Much  graver,  and  more  frequent  complaint  exists  against  private 
corporations  that  furnish  light  and  power  to  the  inhabitants  of 
our  cities. 

It  is  also  urged  that  this  class  of  service  should  be  left  to 
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private  enterprise,  otherwise  private  capital  would  suffer  throng 
competition.  This  argument  concedes  that  the  State  can  supply 
power  more  cheaply  and  more  efficiently  than  private  capital. 
Similar  arguments  have  been  made  in  all  casee  whenever  munici- 
palities have  found  it  necessary  to  engage  in  public  service,  and 
thereby  replace  inefficient  private  management  with  public  devices 
better  adapted  to  the  needs  of  mankind. 

It  is  said  that  the  evils  arising  from  private  manag^nent  may 
be  remedied  by  State  r^ulation  and  control.  We  maintain  that 
the  distribution  of  electric  energy  by  municipalities  would  be  the 
most  effectual  method  of  r^ulating  the  cost  and  service  by  private 
companies. 

It  does  not  follow  that  private  corporations  would  be  driven 
out  of  business.  By  the  exercise  of  efficiency,  bj  the  adoption  of 
modem  methods,  and  by  the  reduction  of  prices  to  the  cost  of 
service,  private  companies  could  compete  with  municipalities  in 
furnishing  light  and  power. 

DIVISIOIV  OF  LAIfDS  AND  FORESTS. 

The  Conservation  Law  in  relation  to  lands  and  forests  (chapter 
444,  Laws  of  1913)  in  its  main  outlines  closely  follows  the  bill 
which  was  prepared  by  this  Commission  and  submitted  to  the 
L^slature  for  enactment,  pursuant  to  the  provisions  of  law.  In 
regard  to  the  so-called  "  top-lopping  law,"  the  Commission  in  its 
draft  narrowed  the  scope  of  the  original  law  so  that  the  limbs  and 
branches  of  evergreen  trees  should  be  lopped  in  the  so-called  fire- 
towns  only ;  and  this  limitation  is  found  in  the  present  law.  The 
Legislature,  however,  struck  out  the  clause  providing  a  specific 
penalty  for  failure  Or  refusal  to  lop  the  tops.  This  is  an  anoma- 
lous condition.  While  there  may  be  statutory  authority  for  the 
imposition  of  punishment  for  refusal  or  failure  to  comply  with 
the  top-lopping  law,  nevertheless  the  fact  that  the  Legislature  has 
seen  fit  to  eliminate  the  specific  penalty  tends  to  create  a  doubt 
in  the  public  mind  as  to  the  wisdom  and  necessity  of  such  a  law; 
and  in  order  that  laws  shall  be  respected  as  well  as  enforced  it 
is  necessary  that  there  he  no  doubt  in  the  public  mind  of  their 
wisdom,  or  at  any  rate  of  the  belief  of  those  who  enacted  them 
that  they  are  wise. 


,y  Google 


Conservation  Commission,  23 

The  CommiBeion,  therefore,  on  its  own  motion  instituted  on 
investigation  and  held  a  aeries  of  hearings  to  which  it  invited 
especially  those  persons  who  would  be  likely  to  be  interested  in 
^e  operations  of  the  top-lopping  law  or  who  might  poasesB  special 
information  relative  thereto,  as  well  as  the  general  public.  Care 
was  taken,  through  correspondence,  as  well  as  through  the  public 
press,  to  give  as  wide  publicity  as  possible  to  the  fact  that  these 
hearings  were  to  be  held,  and  to  have  the  purpose  thereof  tlior- 
oughly  onderstood.  The  importance  of  these  hearings  seems  to 
require  the  transnussion  of  a  special  report  to  the  L^slature 
outlining  the  facts  brought  out  and  the  conclusions  reached.  In 
general,  however,  we  maintain  that  the  top-lopping  policy  has 
been  vindicated  in  practice  and  has  served  as  an  efficient  means 
of  checking  the  spread  of  forest  fires.  We  therefore  recommend 
the  re-enactment  of  the  clause  prescribing  a  specific  penalty  for 
violation  of  the  top-lopping  law. 

roEBST  Taxation. 
In  chapter  444  and  in  two  special  acts  amending  ihe  Tax  Law 
the  last  L^alature  initiated  a  new  policy  relative  to  the  taxation 
of  forest  lands.  The  underlying  principle  of  these  laws  is  that 
the  owner  of  woodlots  ought  to  be  upon  a  parity  with  the  owner 
of  agricultural  lands ;  that  is  to  say,  he  ought  not  to  be  subjected 
to  an  annual  tax  when  it  is  impossible  for  him  to  reap  an  annual 
crop.  Necessarily,  a  long  term  of  years  must  elapse  during  the 
process  of  reforestation,  before  the  owner  can  realize  any  profit 
whatever  from  his  investment 

BooNDAET  Lines  and  Valuation  Survey. 

One  of  the  chief  problems  of  forest  administration  has  to  do 
with  the  uncertainty  of  boundary  lines.  This  fact  is  strikingly 
shown  by  a  consideration  of  the  statistics  relative  to  trespass, 
which  show  that  only  three  of  the  twenty-seven  cases  reported  as 
committed  during  1912  amounted  to  over  $2S  in  computed  value 
of  material,  and  that  many  if  not  most  of  the  trespasses  at  the 
present  time  appear  to  be  due  to  the  uncertainty  of  boundaries  or 
disputes  as  to  title. 

In  1909  there  were  83  trespass  cases  reported;  computed  value 
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of  material,  $39,063.07;  average  damage  per  case,  $470.64.  In 
1910  the  number  of  trespass  cases  reported  was  104;  computed 
value  of  material,  $20,054.29 ;  average  damage  per  case,  $192.82. 
In  1911  there  were  46  treapase  cases  reported;  computed  value  of 
material,  $1,499.20;  average  damage  per  case,  $32.59.  In  1912, 
in  the  27  cases  reported  the  computed  value  of  material  was 
$502.23,  and  the  average  damage  per  case,  $18.60. 

We  recommend  sufficient  appropriations  to  enable  the  commis- 
sion to  make  a  careful  survey  in  order  that  boundary  lines  may  be 
definitely  established  for  all  time,  and  also  a  valuation  survey,  by 
means  of  which  the  value  of  the  State's  holdings  may  be  accurately 
determined. 

While  the  decrease  noted  in  the  number  and  extent  of  tres- 
passes is  gratifying,  if  the  boundary  lines  are  thoroughly  estab- 
li^ed  an  even  better  showing  can  be  made. 

FOHEST    CamPEHS. 

At  &e  present  time  campers  may  occupy  temporary  forest 
camps  on  State  land,  but  there  is  no  provision  possible  for  the 
leasing  thereof.  It  is  estimated  that  tiiere  are  400  miles  of 
suitable  camp  sites  on  the  shores  of  lakes  and  ponds  owned  by  the 
State  in  the  Adirondack  section  alone.  If  it  were  possible  for  the 
State  to  lease  these  camp  sites,  under  suitable  regulations  and 
restrictions,  it  is  believed  that  the  lessees,  who  would  have  a  di- 
rect interest  in  the  preservation  of  the  property,  would  efficiently 
aid  in  the  work  of  protecting  the  forests  from  destruction  by  lire ; 
whereas,  under  the  present  system  there  is  no  accurate  means  of 
learning  the  names  and  addresses  of  temporary  campers,  from 
whose  carelessness  many  serious  forest  fires  have  originated.  We 
therefore  recommend  that  the  Constitution  be  amended  so  as  to 
permit  the  leasing  of  camp  sites  in  the  forest  preserve. 

Utilization  op  Hipe  Timber  os  State  Land. 
A  more  serious  and  important  matter,  in  which  the  fundamental 
law  ought  to  be  changed,  relates  to  the  utilization  of  ripe  or  mature 
timber  vrithin  the  forest  preserve.  It  is  now  known  that  the  re- 
moval of  ripe  timber  is  necessary  to  intelligent  reforestation  and 
growth ;  and  tliat  the  leaving  of  trees  to  decay  not  only  destroys 
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the  beauty  of  the  forest  and  hampers  its  growth,  but  is  an  actual 
menace  to  its  safety.  It  is  known  that  the  arailable  ripe  timber 
on  State  landa  has  a  rery  great  monetary  value. 

That  the  intent  of  the  framers  of  the  Constitution,  when  they 
prohibited  the  removal,  sale  or  destruction  of  timber  within  the 
forest  preserve,  can  have  been  to  prevent  the  removal  of  dead  and 
down  timber,  is  hard  to  believe;  but  at  any  rate  in  the  nearly 
twenty  years  since  the  Constitution  was  adopted  many  important 
economic,  industrial  and  administrative  changes  have  occurred 
and  especially  there  has  been  a  marked  advance  in  the  general 
appreciation  of  the  importance  of  scientific  forestry.  In  all  logic, 
the  fundamental  law  should  be  amended  so  as  to  permit  the  re- 
moval of  dead  timber. 

The  Mobtqaoe  Lands. 

There  are  in  the  Forest  Preserve  counties  of  the  State  more 
than  8,000  acres  of  land  to  which  the  State  acquired  title  throu^ 
the  foreclosure  of  mortgages  given  to  the  United  States  Loan 
Commissioners.  Uoleas  this  was  wild  land  when  the  mort- 
gage was  foreclosed  it  did  not  become  part  of  the  Forest  Pre- 
aerve,  and  therefore  doee  not  come  under  the  jurisdiction  of 
the  Conservation  Commission.  We  respectfully  submit  that  all 
such  mortgage  lands,  lands  acquired  by  the  State  in  the  construc- 
tion of  canals  and  not  necessary  to  the  maintenance  and  operation 
thereof,  and  land  which  is  a  part  of  any  abandoned  canal  system 
—  in  short,  any  State  lands  not  essential  to  the  functions  of  any 
other  State  department  —  ought  to  be  put  under  the  jurisdiction 
and  control  of  this  Commission.  The  result  would  be  that  all  such 
land  which  is  adapted  thereto  might  be  reforested,  and  other  land 
could  be  judiciously  leased,  so  as  to  produce  a  revenue  for  the 
State. 

Fighting  Forest  Fiees. 

The  organization  of  the  fire  fighting  force  of  the  Conservation 
Department  has  not  been  materially  altered  as  the  result  of  the 
enactment  of  chapter  444.  There  are  still  five  districts,  of  which 
the  Adirondack  section  has  four  and  the  Catskill  section  one,  each 
of  which  is  under  the  immediate  supervision  of  an  official  who 
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was  formerly  known  as  a  superintendent  of  fires,  but  is  now 
known  as  a  District  Forest  Ranger.  The  fire-fighting  force  under 
these  officials,  formerly  known  as  fire  patrolmen,  are  now  known 
as  Forest  Hangers.  It  is  believed  that  the  new  titles  better  ex- 
press the  dutiee  actually  performed  by  these  officials.  There  is 
also  an  auxiliary  force,  serving  only  in  emergencies,  under  the 
old  law  bearing  the  title  of  Special  Fire  Patrolmen,  but  now  called 
Fire  Wardens.  Under  the  new  law  the  force  of  railroad  fire  in- 
spectors was  increased  by  the  addition  of  two,  and  the  State  was 
divided  into  two  districts,  with  a  Chief  Inspector  for  each  district. 
The  present  year  was  marked  by  much  more  rainfall  than  the 
year  previous ;  but  in  certain  parts  of  the  State  during  the  months 
of  June  and  July  there  was  a  long  period  of  dry  weather.  The 
showing  in  fire  protection  for  the  year  has  been  excellent  There 
were  383  forest  fires  reported,  which  was  one-third  fewer  than  the 
number  which  occurred  in  1911;  and  of  this  total  only  a  small 
proportion  could  be  called  large  fires.  Only  15  burned  over  100 
acres  before  they  were  checked.  The  total  area  burned  during 
the  current  year  is  but  one-fifth  of  that  burned  in  1911,  and  the 
expense  of  fighting  fires  has  been  reduced  by  more  than  three- 
fifths;  the  total  damage  done  by  forest  fire  decreased  approxi- 
mately three-fourths,  or  from  $43,000  to  about  $11,000.  Of  the 
acreage  damaged  by  fire  only  185  acres  were  virgin  timberland; 
and  of  the  total  acreage  under  protection  by  the  State  less  than 
7,000  acres,  or  one-tenth  of  one  per  cent,  suffered  from  fire. 

Railsoad  Fieeb. 

More  than  any  other  one  agency,  railroad  locomotives  have  been 
responsible  for  forest  coufiagration,  but  it  may  be  noted  that  no 
railroad  fire  this  year  burned  over  an  area  exceeding  40  acres,  and 
moat  of  the  land  which  was  damaged  in  this  way  was  denuded  or 
brush  land  on  the  outskirts  of  the  forest  proper,  so  that  the  actual 
amount  of  damage  from  this  source  was  comparatively  small.  In- 
sistence upon  better  cleaning  of  rights-of-way,  the  use  of  improved 
protective  devices  on  locomotives,  and  increased  vigilance  on  the 
part  of  the  fire-fighting  force  are  responsible  for  the  decreased 
eeverity  of  railroad  fires. 
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MODRTAIH  ObBBBTATION  STATIONS. 

.  The  mountaiu  observation  stations  have  again  demonstrated 
their  utility  in  the  early  detection  of  forest  fires,  and  the  prompt 
eztingoishment  thereof.  The  statistics  of  this  department  show 
that  the  number  of  fires  reported  from  mountain  stations  exceeds 
the  actual  number  of  fires;  but  this  is  a  d^nonstration  not  of  in- 
aocoracy  but  of  efficiency,  for  it  arises  from  the  fact  that  in  a 
number  of  cases  a  fire  has  been  observed  and  reported  from  more 
than  one  mountain  station.  This  Commission  has  pursued  the 
policy  of  adding  to  the  number  and  equipment  of  mountain  stations 
as  appropriations  have  permitted.  The  number  of  new  stations 
installed  during  this  year  was  13,  as  follows:  Adams,  Belfry  and 
Poke-O-Moonshine,  in  the  coimty  of  Essex;  Debar  and  Loon 
Lake,  in  the  county  of  Franklin;  High  Point,  Mohonk  and  Slide, 
in  Ulster;  Moose  Eiver,  in  Lewis;  Bondaxe  and  Stillwater,  in 
Herkimer;  Swede,  in  Warren,  and  Tomany,  in  Hamilton.  The 
total  number  of  mountain  observation  stations  has  thereby  been 
increased  from  36  to  49,  and  in  each  case  it  has  been  necessary  for 
the  commission  to  construct  suitable  telephone  connection,  using 
its  own  force  therefor. 

Refoekstation  . 

In  the  work  of  reforestation  there  has  been  a  steady  extension, 
and  in  the  sale  of  trees  by  the  State  to  private  owners  there  has 
been  a  corresponding  increase.  At  the  same  time  private  owners 
have  had  large  acreages  examined  by  this  department  with  a  view 
to  scientific  forestry  and  the  various  State  Institutions  are  actively 
engaged  in  the  practice  of  forestry  on  their  various  lands.  During 
the  past  year  two  new  State  nurseries  have  been  established,  one 
of  five  acres  on  the  lands  of  the  Great  Meadows  prison  at  Oom- 
etock,  where  the  work  has  been  done  by  the  prisoners,  and  one  of 
five  and  one-fourth  acres  near  Lake  Clear  Junction.  The  State 
now  has  eight  nurseries  comprising  about  49  acres  of  land  and  con- 
taining approximately  19,000,000  trees  of  various  ages.  During 
the  year  nearly  1,346,000  trees  have  been  planted  on  State  land 
in  the  forest  preserve  and  560,000  at  State  institutions.  Effort 
has  been  made  to  locate  forest  plantations  along  the  customary  lines 
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of  travel  so  that  thej  may  be  accessible  for  inspection,  tberd)y 
bringing  the  work  to  the  attention  of  the  public.  Out  of 
3,331  acres  of  forest  preserve  land  which  has  been  reforested 
with  stock  from  the  State  nurseries,  1,353  acres  were  set  out  dur- 
ing the  present  year.  The  new  law  permita  this  conunission  to 
supply  trees  to  State  institutions  for  their  use  free  of  charge,  and 
this  provision  has  tended  to  an  increased  demand.  The  State  will 
have  available  for  sale  in  1913,  3,692,000  transplants  and  1,000,- 
000  seedlings.  For  the  year  1912  the  State  had  eight  nurseries, 
with  an  area  of  49  acres ;  capacity  19,468,000  trees ;  trees  sold  to 
private  owners,  3,587,875 ;  trees  planted  on  State  land,  1,346,500. 
Under  the  requirements  of  the  Conservation  Law  this  conunis- 
sion has  examined  nearly  all  of  the  forest  properties  of  the  various 
State  institutions  and  transmitted  reports  to  the  various  officers 
in  chaise,  making  recommendations  and  giving  advice  relative  to 
the  protection  and  improvement  of  forest  and  shade  trees  on  such 
properties.  The  40  State  institutions  coming  under  such  inspec- 
tion have  a  total  land  area  of  about  35,000  acres,  and  the  varying 
character  of  growth,  use  and  needs  of  the  institutions  have  pre- 
sented numerous  problems.  In  general  the  work  on  the  woodlands 
connected  with  the  State  institutions  comes  under  three  heads: 
First,  cutting  for  the  purpose  of  improvement  and  to  provide  the 
necessary  wood  crop;  Second,  reforestation;  Third,  protection 
against  fire,  disease  or  insects. 

Tree  Dibeabss. 

The  prevalence  of  the  chestnut  bark  disease  and  similar  infeo- 
tions  of  the  trees  led  to  the  creation  of  the  position  of  pathologist 
in  the  Forestry  Bureau  of  this  commission  and  the  work  there- 
under has  been  conducted  in  co-operation  with  the  State  Depart- 
ment of  Agriculture.  Many  letters  have  been  received  making 
inquiry  concerning  tree  diseases  and  special  trips  have  been  made 
to  various  parts  of  the  State  for  the  purpose  of  getting  first  hand 
information  and  co-operation  with  various  owners.  The  fact  that 
the  State  suffers  losses  each  year  amounting  to  millions  of  dollars 
through  the  ravages  of  forest  insects  amply  justifies  serious  con- 
sideration by  the  Legislature. 
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F1TBCEA8X  OF  F0BE8T  Lands. 


No  appropriation  was  made  last  year  for  the  purchase  of  landa 
in  the  Forest  Preserve.  An  unexpended  balance  amounting  to  the 
Bum  of  $69,694.34  was  reappropriated,  and  made  available  for  the 
purchase  of  land  in  the  Adirondack  and  Catskill  Parks.  Owing 
to  the  fact  that  so  small  an  amount  was  available,  no  effort 
has  been  made  to  enter  into  new  contracts  for  the  purchase  of 
lands  in  these  parks.  The  money  so  reappropriated  has  been  held 
to  pay  for  lands  which  were  heretofore  offered  to  and  accepted 
by  our  predecessors,  subject  to  the  production  of  a  marketable 
title  by  the  owners.  A  very  small  part  of  the  money  so  reappro- 
priated  has  been  expended  for  this  purpose,  because  it  has  been 
found  that  the  owners  have  not  been  able  to  furnish  acceptable 
title. 

Of  the  sum  so  reappropriated  by  the  lost  liegislature  there 
remains  unezpraided  $62,809.78,  which  we  deem  sufficient  to  pay 
for  all  lant^'  accepted  by  the  State,  for  which  satisfactory  titles 
can  be  furnished. 

It  often  happens  that  tracts  of  land  within  the  Adirondack 
and  Catskill  Parks  are  offered  at  prices  which  ore  deemed  reason- 
able by  this  Commission,  and  in  order  that  there  may  be  avail* 
able  moneys  to  take  advantage  of  such  offers,  we  recommend  that 
an  appropriation  of  not  lees  than  $26,000.00  be  made  for  this 
purpose. 

The  State  now  owns  1,651,553  acres  of  land  in  the  Forest 
Preserve  counties,  of  which  1,412,636  acres  are  situated  in  the 
Adirondack  Park  and  102,245  acres  in  the  Catskill  Park.  The 
remaining  lands,  aggr^ating  136,672  acres,  are  situated  in  the 
Forest  Preserve  counties  outside  the  Parka  proper.  These  lands 
consist  of  detached  parcels,  widely  scattered,  and  it  has  be^ 
found  impracticable  to  protect  the  same  properly  from  destruc- 
tion by  fire  and  damage  by  trespass.  These  detached  tracts  are 
largely  of  small  acreage  and  of  little  benefit  to  the  State, 

We  recommend  that  measures  be  taken  to  enable  this  Com- 
mission to  sell  these  lands  and  use  the  proceeds  thereof  for  the 
purchase  of  other  lands  within  the  parks  proper. 


,y  Google 


Second  Ashual  Kspobt  of  the 


DIVISION  OF  FISH  AND  GAME. 

Chapter  318  of  the  Laws  of  1912,  which  went  into  effect  April 
15,  1912,  revised  and  consolidated  into  the  Conservation  Law  all 
the  laws  relating  to  fish  and  game.  In  the  preparation  of  this 
chapter,  the  Commission  consulted  with  oi^anized  sportsmen 
throughout  the  State,  and  after  it  was  introduced  into  the  Legis- 
lature there  were  several  largely  attended  hearings  held  hy  the 
Legislative  Conunittees.  In  its  progress  through  the  Legislature 
the  original  bill  underwent  many  changes,  some  of  them  of  con- 
siderable importance. 

The  net  result  is  a  codification  in  which  the  underlying  piin- 
ciple  is  that  of  uniformity,  the  endeavor  having  been  to  do  away, 
to  the  utmost  extent  possible,  with  confusing  and  at  times  utterly 
inconsistent  local  provisions  relative  to  the  taking  and  possession 
of  fish  and  game.  In  actual  operation  the  new  law  has  In  the  main 
vindicated  the  expectation  of  its  framers,  and  it  has  marked  a 
decided  improvement  over  conditions  existing  prior  to  its  enact- 
ment. It  is  not  to  be  expected,  however,  that  the  first  draft  of  a 
uniform  law  covering  so  large  a  field  should  be  perfect ;  and  this 
Commission  expects  to  submit  to  the  present  Legislature  a  number 
of  amendments  intended  to  simplify  the  language  and  to  clarify 
certain  portions  of  the  law,  preserving,  however,  the  onderlying 
principle  of  uniformity. 

Additional  Peotectioh. 

It  was  recognized,  in  the  framing  of  this  portion  of  the  Con- 
servation Law,  that  there  are,  in  so  large  a  State  as  New  York, 
involving  so  many  different  climatic  conditions,  certain  local  exi- 
gencies which  require  special  treatment  as  to  the  close  season.  The 
law,  therefore,  vests  the  Conservation  Commission  with  power, 
upon  due  petition,  and  after  a  hearing  and  proper  publication,  to 
give  additional  protection  to  fish  and  game  by  an  extension  of  the 
close  season  as  to  any  particular  species. 

Under  this  provision  of  the  statute,  the  Commission,  on  May  8, 
1912,  issued  an  order  prohibiting  the  taking  of  black  bass  is  the 
waters  of  Lake  George  except  from  the  first  day  of  August  to  the 
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thirtieth  day  of  November,  incluaive.  Thie  order  was  made  effec- 
tive on  the  15th  day  of  June,  1912,  and  ceased  to  be  operative  on 
the  Slst  day  of  December,  But  the  Lake  Geoi^  petition,  in  so 
far  aa  it  asked  additional  protection  for  the  species  of  fish  com- 
monly called  lake  trout  and  pickerel,  was  denied,  for  the  reason 
that  the  desired  r^ief  could  not  be  granted  ao  as  to  become  effec- 
tive during  the  year  1912. 

Other  petitions  for  additional  protection  to  fish  and  game,  acted 
upon  by  the  Conservation  Commission  under  the  provisions  of  sec- 
tion 152  of  the  Conservation  Law,  are  as  follows: 
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PbOSECDTIONB    fob    ViOLATIONa. 

Statistics  on  file  with  this  department  show  that  the  game  pro- 
tectors have  prosecuted  during  the  present  fiscal  year  1,695  cases, 
as  against  1,485  in  1911,  or  210  more  cases  than  during  the  pre- 
ceding year.  Of  this  total,  1,607  were  successful.  The  time  will 
undoubtedly  come  when  popular  sentiment  is  so  well  educated 
that  the  average  citizen  will  be  himself  at  all  times  a  game  pro- 
tector. But  until  that  time  comes,  the  test  of  efficiency  must 
largely  rest  upon  the  number  of  cesee  of  violation  of  the  law  suc- 
cessfully prosecuted;  and  upon  this  test  the  work  of  the  past 
fiscal  year  is  satisfactory. 
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The  Need  of  Additiosal  Peotectoeb. 

The  Legislature  of  1912  granted  to  this  department  80  addi- 
tional game  protectors,  making  the  total  number  125.  Effort  has 
been  made  to  assign  the  additional  protectors  to  those  counties  and 
localities  where  the  need  of  more  protection  appeared  to  be  most 
acute.  But  our  correspondence  is  replete  with  urgent  requests 
for  more  protectors  in  nearly  every  part  of  the  State ;  and  there 
can  be  no  doubt  that  additional  protectors  are  urgentlj  required. 

If  the  law  were  amended  so  as  to  permit  the  appointment 
of  sufficient  r^ular  protectors,  it  would  then  be  safe  to  dispense 
with  the  position  of  special  protector.  These  special  protectors, 
appointed  usually  at  the  request  of  an  organized  association  for 
the  protection  of  fish  and  game,  or  of  a  board  of  supervisors, 
receive  no  fixed  compensation.  While  in  some  cases  special  pro- 
tectors have  rendered  valuable  service,  and  have  afterwards  be- 
come among  the  best  of  the  r^^ar  protectors,  many  of  them 
have  rendered  but  little  service  and  some  of  them  have  proved 
an  actual  detriment  to  the  work  of  the  r^ular  protective  force. 
We  believe  that  the  moiety  system,  under  which  the  special  pro- 
tectors are  paid,  is  subject  to  great  abuse  and  may  easily  lead 
to  the  starting  of  merely  technical  cases,  which  annoy  individuals 
without  contributing  in  any  way  to  the  real  work  of  efficient  pro- 
tection, and  may  tend  to  bring  the  whole  law  and  its  enforcement 
into  disrepute.  We  strongly  recommend  that  this  department 
be  permitted  to  employ  sufBcieut  r^^ar  protectors  so  that  the 
position  of  special  protector  may  safely  be  abolished. 

ADDrriotJAL  Game  Farms  Needed. 

The  State's  one  game  farm  has  proved  a  great  success,  but  is 
wholly  inadequate  to  meet  the  demand  for  pheasants  and  pheas- 
ants' eggs.  There  is  need  for  additional  game  farms.  During  the 
post  year,  there  were  4,236  applications  for  birds  and  eggs.  Out 
of- 126,361  eggs  applied  for,  the  department  was  able  to  supply 
but  12,681 ;  out  of  the  28,261  birds  applied  for,  but  8,409  oonld 
be  supplied.  The  Legislature  last  year  passed  a  bill  providing 
for  four  additional  game  farms,  which  on  account  of  the  condition 
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of  the  State's  finances,  the  Governor  felt  constrained  to  disap- 
prove. We  strongly  recommend  that  provision  be  made  at  the 
present  session  of  the  Legislature  for  additional  game  farms. 

Hevsnueb  op  Dbfabtubnt. 

Keference  to  the  financial  statement  of  this  department,  which 
is  appended  to  this  report,  will  show  that  the  revenues  turned 
over  to  the  State  treasury  bj  the  Conservation  Commission  amount 
at  the  present  time  to  about  a  quarter  of  a  million  dollars  annually. 
For  the  fiscal  year  ending  September  SOth  last  the  total  receipts 
were  $256,002.84.  Of  this  sum  over  $152,000  was  derived  from 
hunters'  licenses.  The  tagging  of  foreign  game,  which  is  a  now 
source  of  revenue,  yielded  over  $20,000;  the  netting  license 
fees  amounted  to  about  $9,000.  These  revenues  come  from 
sportsmen  sod  others  who  are  quite  content  to  contribute 
something  to  the  support  of  the  State  government,  but  feel  that 
they  have  a  right  to  expect  better  protection  and  propagation  of 
fish  and  game  as  a  result  of  their  contribution.  The  Legislature 
may  well  bear  this  point  in  mind,  as  well  as  the  fact  that  moneys 
devoted  to  the  propagation  and  protection  of  our  wild  life  are 
well  invested. 

Deeb  in  Adiboitdace  Bsqiok. 

Eeports  from  the  r^ular  game  protectors  show  that  the  supply 
of  deer  in  the  Adirondacbs  is  greater  than  at  any  time  during  the 
past  quarter  of  a  century.  This  increase  is  attributed  in  part  to 
better  enforcement  of  the  law,  and  in  part  to  the  successful  experi- 
ment of  cutting  and  stacking  the  marsh  hay  on  which  the  deer 
could  subsist  during  the  more  severe  weather. 

The  BrcK  Law. 
Perhaps  no  feature  of  the  Conservation  Law  in  relation  to 
fieh  and  game  has  attracted  more  discussion  than  the  so-called 
"  buck  law,"  which  restricts  the  taking  of  deer  to  bucks  with 
horns  not  less  than  three  inches  long.  While  this  provision  is 
new  to  the  statutes  of  the  State  of  New  York  it  has  been  success- 
fully tried  in  other  states ;  and  while  it  has  not  been  in  operation 
in  this  State  a  sufficient  time  for  a  conclusive  test  to  be  made, 
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the  department  is  satisfied  that  it  is  working  well  and  produciag 
good  results. 

There  have  been  published  in  yarious  parts  of  the  State  stories 
of  large  numbers  of  does  killed  and  left  to  rot  in  the  forest  as  a 
result  of  this  law,  which  was  intended  of  course  to  prohibit  the 
killing  of  does.  Every  possible  effort  has  been  made  to  run  down 
these  storiee,  and  the  conclusion  arrived  at  is  that  to  say  the  least 
the  reports  have  been  grossly  exaggerated.  But  over  and  beyond 
the  intent  of  the  "  buck  law  "  to  protect  the  female  of  the  species, 
was  the  desire  in  the  minds  of  its  framers  to  protect  human  life. 
It  was  intended  to  make  the  hunter  more  careful.  We  believe 
there  is  every  justification  for  retaining  the  "buck  law"  and 
giving  it  a  thorough  test  for  at  least  another  full  season. 

ADMIBIBTBATrVB   ChANQES. 

The  chief  administrative  changes,  under  the  new  law,  relative 
to  the  protection  of  fish  and  game,  have  been  the  creation  of  the 
offices  of  Deputy  Chief  Game  Protector  and  Superintendent  of 
Inland  Fisheries,  the  increase  of  the  nmnber  of  protective  divi- 
sions from  ten  to  twelve,  and  the  appointment  of  additional  Divi- 
sion Chief  Qame  Protectors  accordingly.  The  several  divisions 
are  known  as  the  Northern  Adirondack,  Southern  Adirondack, 
Eastern  Adirondack,  Eastern,  Western,  Southern  and  Central  New 
York,  Hudson,  St.  Lawrence,  Allegany,  Ontario,  Metropolitan  and 
Long  Island  divisions. 

Pkopaoation  of  Fish. 

The  number  of  fish  distributed  from  the  nine  hatchery  stations 
of  the  State  for  the  past  fiscal  year  was  730,434,933.  This  is  an 
increase  over  1911  of  28,986,539.  Fish  planted  in  1912  had  a 
money  value  estimated  at  $210,934.79,  while  the  outlay  for 
maintenance,  including  repairs  and  improvements,  amounted  to 
but  $61,505.40.  This  estimate  of  monetary  value  is  based  as  far 
as  possible  upon  the  prices  of  fry  and  fingerlings  at  the  commer- 
cial hatcheries  and  upon  the  market  value  of  the  different  species 
at  first  hand.  It  is  considered  conservative  and  must  be  regarded 
as  a  gratifying  return  upon  the  investment. 
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The  number  of  speciee  propagated  and  dislaribnted  bj  the  Com- 
mission in  1912  waa  thirtj-nine. 

The  Legislature  of  1912  authorized  the  construction  of  two 
additional  fish  hatcheries,  one  to  be  located  in  St.  Lawrence 
county  and  the  other  in  Warrensburgh.  For  each  of  these  hatch- 
eries an  appropriation  of  $20,000  was  made.  A  contract  has 
been  entered  into  for  the  canstmction  of  the  new  St.  Lawrence 
county  hatchery,  which  is  to  be  devoted  primarily  to  the  propa- 
gation of  bass.  Up  to  the  present  time  no  suitable  location  has 
been  found  for  the  other  proposed  battery.  When  these  new 
hatcheries  have  been  completed,  and  necessary  betterments  have 
bem  made  to  the  hatcheries  now  in  operation,  the  8tat«  will  have 
a  plant  for  the  propagation  of  fish  adequate  to  all  present  needs. 

This  State  ranks  first  in  fish  culture ;  but  a  great  and  growing 
problem  has  to  do  with  the  pollution  of  streams,  which  unless  it 
can  be  speedily  checked  is  a  serious  menace  to  future  work  in 
this  direction.  Inasmuch  as  the  waters  of  the  marine  district, 
being  closely  contiguous  to  the  greatest  city  in  the  new  world, 
are  peculiarly  subject  to  pollution,  onr  principal  discussion  of 
this  question  will  be  foimd  under  the  head  of  Bureau  of  Marine 
Fisheries.  Practically  all  that  is  there  said,  however,  applies 
more  or  less  to  other  parts  of  the  State,  for  there  are  few  streams 
or  waters  which  are  entirely  free  from  the  danger  of  pollution. 

BuBEAc  OF  Mabiss  Fibebkies. 

The  revalue  derived  from  the  Bureau  of  Marine  Fisheries  dui^ 
ing  the  fiscal  year  ending  September  30,  1912,  was  $25,154.76, 
being  the  largest  in  its  history.  There  has,  however,  been  a 
decrease  as  compared  with  the  previous  year  both  is  the  number 
of  applications  for  leases  of  shellfish  lands  and  in  the  acreage 
actually  disposed  of.  This  cannot  be  ascribed  to  any  one  cause, 
but  is  probably  the  result  of  a  combination  of  influences,  among 
which  is  doubtless  the  unsatisfactory  condition  of  oyster^irowing 
in  certain  localities  duo  to  the  so-called  "  polluted  oyster  "  scare. 
The  natural  diminution  of  the  amount  of  land  available  for  shell* 
fish  culture  has  also  been  a  factor  in  this  result 

It  has  previously  been  noted  that  prior  to  1907  lands  devoted 
to  the  cultivation  of  shellfish  had  not  been  the  subject  of  any 
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marked  d^^ree  of  State  regulation.  On  the  contrary,  with  seem- 
ingly no  appreciation  of  the  value  or  possibilities  of  thia  natural 
resource,  the  State  had  for  jeara  granted  gratuitoualy  to  indi- 
viduals perpetual  franchises  for  shellEsh  cultivation,  and  hj 
various  enactmeuts  had  ceded  to  certain  of  the  Long  Island 
conntiee  Uiouaands  of  acres  of  valuable  oyster^rowing  properties. 
The  resulting  situation  is  therefore  unique.  Althou^  the  total 
acreage  under  cultivation  is  approximately  110,000,  the  State 
has  jurisdiction  of  less  than  35,000,  one-half  of  which  is  held 
on  lease,  paying  an  annual  rental,  and  the  balance  under  franchise 
to  individuals,  contributing  merely  an  annual  tax  of  twenty-five 
cents  per  acre. 

Divided  Jurisdiction. 
This  condition  of  divided  jurisdiction  makes  effective  and  con- 
sistent State  supervision  most  difficult  of  attainment  This  waa 
wfAl  illustrated  in  the  fruitless  endeavor  during  the  year  to  secure 
the  passage  of  a  suitable  statute  for  the  sanitary  inspection  and 
certification  of  shellfish  grounds  and  their  product,  a  law  of  the 
highest  importance  to  public  health.  The  present  law  relative  to 
sanitary  inspection  is  by  express  restriction  so  limited  in  its 
application  that  fully  two-thirds  of  our  shellfish  lands  are  exempt 
from  its  provisions.  While  the  statute  imposes  upon  this  bureau 
the  duty  of  making  these  sanitary  examinations  and  issuing  the 
necessary  certificate,  no  provision  was  made  by  tax  or  appropria- 
tion to  render  compliance  possible.  The  bill  recommended  by 
the  Commission  provided  for  a  sanitary  inspection  tax  of  twenty- 
five  cents  per  acre  for  each  acre  certified.  It  was  estimated  that 
this  sum  would  meet  the  actual  cost  of  making  the  examination. 
This  provision  does  not  appear  in  the  law  as  finally  passed. 
Whether  the  oyster  grower  should  bear  the  cost  of  the  inspection, 
or  provision  be  made  for  it  by  appropriation,  may  properly  be 
within  the  domain  of  argument,  but  there  can  be  no  debate  on 
the  absolute  right  of  the  public  to  protection  against  the  dangers 
of  sewage-fwlluted  and  disease-producing  oysters.  A  majority 
of  intelligent  oyster  growers  recognize  the  necessity  of  cultivating 
and  marketing  their  products  under  healthy  conditions.  There 
are,  however,  a  few  to  whom  profits  are  vastly  more  important  than 
any  considerations  of  public  health. 
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Sewage   C(mtamination, 

That  ojsters  polluted  hj  sewage  contamination  are  a  menace  to 
health  is  no  longer  an  open  question.  Many  acres  of  shellfish 
lands  lie  in  waters  that  are  receiving  the  untreated  sewage  of  some 
of  the  most  populated  districts  of  the  State.  A  sanitary  surrey  of 
Jamaica  hay  made  under  the  direction  of  this  department  during 
the  year  shows  that  upwards  of  40,000,000  gallons  of  raw  sewage 
are  daily  discharged  into  its  waters  —  subject  to  the  action  of  wind 
and  tide.  These  waters  cover  2,600  acres  of  oyster  bottoms,  as 
well  as  an  extensive  area  of  natural  clamming  lands.  The  growth 
of  population  in  the  metropolitan  district,  particularly  on  Long 
Island,  has  made  the  question  of  sewage  contamination  one  of 
ever-increasing  seriousness.  While  polluted  areas  may  be  utilized 
within  a  proper  limit  in  oyster  culture,  no  shellfish  showing  a>n- 
tamination  to  a  d^ree  dangerous  to  health  should  be  marketed 
from  such  districts.  The  report  of  the  Metropolitan  Sewer  Com- 
mission for  the  year  1912,  recently  published,  contains  an  exhaus- 
tive  study  of  the  subject  of  the  contamination  of  the  waters  adja- 
cent to  New  York,  and  embodies  the  findings  of  a  committee  of 
experts  acting  for  the  municipal  authorities.  Their  work  will 
undoubtedly  find  practical  expression  in  a  system  of  sewage  treat- 
ment and  disposal  that  will  be  most  effective  in  the  elimination  of 
the  nuisance.  The  example  of  the  city  of  Baltimore  in  protecting 
its  harbor  and  the  valuable  oyster  bottoms  adjacent  thereto  by 
means  of  a  system  of  sewage-diaposal  plants  is  a  splendid  illustra- 
tion of  the  results  possible  of  accomplishment  by  modem  methods. 
Undoubtedly,  many  sensational  reports  have  been  current  concern- 
ing the  oyster  as  a  typhoid  carrier,  the  majority  of  which  were 
without  foundation  in  fact.  Nevertheless,  enough  has  been  dem- 
onstrated to  make  impossible  of  denial  the  assertion  that  the 
disease  has  been  positively  traced  to  this  bivalve.  The  problem 
of  sewage  disposal  is  primarily  a  matter  of  local  regulation. 

Sanitary  Examination. 

Pollution  cannot  be  eliminated  at  best  until  after  the  lapse  of 
a  considerable  period,  but  in  the  meantime  it  is  imperative  that 
the  Conservation  Law  be  amended  to  provide  for  the  sanitary 
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examinatioii  of  every  acre  of  shellfish  lands  within  the  State. 
The  State's  certificate  of  sanitary  condition  would  quickly  be 
recognized  by  oTstermen  as  a  valuable  basinesB  asset,  tending  to 
inspire  public  confidence  in  the  faealthfulneas  and  safety  of  this 
most  delicious  food,  at  present  so  commonly  looked  upon  with  sus- 
picion, and  by  many  refused  altogether  unless  cooked.  The  ooet 
of  making  the  examination  should  be  borne  by  the  growers.  The 
examination  should  be  made  in  part  by  a  bacteriologist,  following 
the  standard  of  purity  for  shellfish  adopted  by  the  United  States 
Pure  Food  Inspection  Bureau.  This  is  absolutely  essential  if  our 
growers  are  to  protect  themselves  in  the  shipment  of  their  products 
in  interstate  commerce.  The  conditions  found  in  Jamaica  bay  do 
not  by  any  means  condemn  all  the  oyster  lands  covered  by  its 
waters,  but  they  do  determine  that  within  certain  areas  the  d^ree 
of  sewage-pollution  is  sufficiently  great  to  render  oysters  grown  in 
such  districts  unfit  for  food  if  marketed  directly  from  theee  waters. 

By  chapter  522  of  the  Laws  of  1912,  supplementing  chapter 
568  of  the  Laws  of  1909,  the  State  granted  to  the  city  of  New 
York  all  lapds  under  water  in  Jamaica  bay,  for  harbor  purposes. 
This  will  result  in  the  destruction  of  many  acres  of  shellfish  lands. 
Nevertheless,  the  necessity  of  efficient  supervision  is  not  in  the 
least  diminished. 

The  discharge  of  untreated  sewage  and  the  waste  product  of 
manufacturing  establishments  into  the  Hudson  river  has  resulted 
in  the  destruction  of  many  acres  of  oyster  lands,  and  has  wrought 
great  damage  to  shad  and  other  fisheries  in  those  waters.  The 
growing  appreciation  of  the  necessity  for  sewage-disposal  plants 
and  the  agitation  for  them  in  our  cities  is  at  least  a  hopeful  sign; 
their  installation  means  the  abatement  of  a  nuisance  and  menace 
of  huge  proportions. 

Every  country  of  Europe  prohibits  its  manufacturers  from  dis- 
charging those  waste  products  into  public  streams.  Our  law  con- 
tains such  a  prohibition  when  the  waste  is  destructive  of  fish  life 
or  oyster  culture.  There  is  no  practical  method  for  its  enforce- 
ment The  Commission  should  be  given  power  to  determine 
whether  or  not  the  degree  of  pollution  is  sufficient  to  endanger 
fish  life  and  the  right  to  an  injnnction  if  necessary  to  give  effect 
to  the  statute. 
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Shellfish  Leases. 

Section  304  of  the  CoDserration  Law  req^uires  that  all  leases  of 
lands  imdei  water  for  shellfish  culture  must  be  sold  at  public 
auction,  and  that  no  lands  shall  be  leased  for  less  than  twenty-five 
centa  per  acre  per  rnimim.  If  the  sole  purpose  of  anotioning 
leases  was  to  promote  competition,  this  provision  of  the  law  is  a 
failure.  There  never  has  been  any  competitive  bidding.  This 
bureau,  however,  refuses  to  accept  bids  of  less  than  two  dollars 
per  acre  per  annum. 

The  lands  are  now  and  have  been  for  the  past  five  years  invari- 
ably struck  down  on  a  single  bid  at  the  uniform  price  of  two  dollars 
per  acre  per  annum,  regardless  of  locality  or  any  other  condition, 
save  only  that  oyster  beds  of  natural  growth  are  not  leasabla 
This  uniform  rental  seems  to  have  been  the  result  of  custom  rather 
than  inspired  by  any  endeavors  to  ascertain  true  rental  value. 
That  it  has  at  times  been  in  excess  of  the  actual  value  is  evi- 
denced by  the  occasional  surrender  by  the  lessee  of  parcels,  the 
productiveness  of  which  evidently  is  not  sufBcient  to  warrant  the 
further  efforts  of  the  holders 'to  cultivate  theia.  During  the  year 
the  bureau  has  been  confronted  with  a  new  situation  which  may 
require  a  departure  from  the  custom  of  leasing  at  a  uniform  price. 
The  amount  of  land  in  our  bays  and  protected  waters  still  available 
for  lease  is  not  large.  There  is  believed  to  be  no  considerable  area 
of  good  shellfish  land  still  unleased  outside  of  Staten  Island  sound, 
Karitan  bay,  and  one  or  two  other  protected  bodies  of  water. 
There  is,  however,  a  very  considerable  acreage  in  Long  Island 
sound  that  might  be  available,  but .  which  it  is  contended  by 
planters  conld  not  be  profitably  leased  at  two  dollars  per  acre.  It 
is  the  desire  of  some  of  the  planters  to  take  up  these  lands  "  for 
experimental  purposes  "  at  greatly  reduced  rent  for  the  first  five 
years  of  the  lease,  with  the  privil^^  of  cancellation  at  any  time. 
It  is  claimed  that  these  lands  being  in  open  waters,  usually  con- 
siderable distance  from  harbors,  exposed  to  storms,  shifting  sands, 
and  the  ravages  of  the  oyster's  natural  enemies,  the  star-fish  and 
borer,  cannot  be  profitably  leased  at  the  present  uniform  price.  A 
radical  decrease  in  rent  must  be  supported  by  a  substantial  reason. 
The  statute  makes  it  incumbent  on  the  Commission  to  classify  the 
leaseable  lands  according  to  their  value.    This  subject  has,  during 
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the  year,  received  a  great  deal  of  attention  for  the  purpose  of 
establishing  a  rational  basis  of  valuation  in  lieu  of  the  present 
unscientific  and  haphazard  method.  A  study  of  the  methods  in 
vogue  in  other  States  is  on  the  whole  unprofitable;  The  natural 
conditions  are  dissimilar.  Location,  character  of  bottom,  food 
contents  of  water,  salinity,  temperature  and  currents  are  all  im- 
portant elements  in  arriving  at  an  accurate  oonelneion.  The  prac- 
tical difficulty  is  that  the  determination  of  most  of  these  elements 
is  not  within  the  power  of  the  bureau  as  at  present  equipped.  The 
experience  of  practical  oystermen  is  doubtedless  of  value,  but  it 
should  be  supplemented  by  science.  Seasons  multiply  why  this 
bureau  should  have,  conveniently  located  on  Long  Island,  a  bio- 
logical laboratory  where  problems  of  this  character  could  be 
studied.  At  such  a  marine  station  our  bacteriological  examina- 
tions of  shellfish  could  be  made ;  studies  in  the  habits,  spawning 
grounds  and  propagation  of  marine  food  fish  prosecuted.  With 
the  limited  means  at  our  disposal  we  succeeded  in  propagating  at 
the  Cold  Spring  Station  nearly  400,000,000  marine  species  during 
the  present  year.  Could  we  not  reasonably  expect  to  accomplish  a 
vast  deal  more  toward  augmenting  the  supply  of  food  fish  with 
proper  facilities! 

New  York  is  not  keeping  pace  with  some  of  the  other  states  in 
these  matters,  although  its  oyster  and  marine  fish  resources  have 
now  great  potential  value  and  might  be  easily  developed  for  the 
public  good.  There  are  many  problems  relative  to  oyster  culture 
that  could  be  solved  at  a  marine  biological  station.  A  distin- 
guished scientist  in  recommending  the  establishment  of  such  a 
laboratory  to  the  shellfish  authorities  of  a  sister  state  says:  "  No- 
where in  the  world  is  the  star-fish  so  destructive  to  the  oyster  as 
in  Long  Island  sound  »  »  ».  Any  discoveries  that  coald  - 
abate  this  nuisance  would  be  worth  more  to  the  oyster  growing 
interests  of  the  State  than  the  cost  of  a  fully  equipped  biological 
station  for  a  century.  It  is  not  expected  that  any  such  complete 
success  will  come  from  the  establishment  of  such  a  station  any 
more  than  the  agricaltural  interests  of  the  State  expect  that  the 
San  Jose  scale  or  the  potato  beetle  will  be  exterminated  by  the 
State  Entomologist,  but  it  is  a  well  demonstrated  fact  that  the 
money  expended  on  insect  investigation  is  returned  tenfold  to  the 


,y  Google 


C0NBEBVAT1C»I    CoUMISaiON.  41 

people  of  the  State  and  that  without  such  inveatigatiouB  successful 
agriculture  would  hardly  be  posaible."  Coimecticut  and  New 
Jersey  have  for  several  jears  conducted  marine  laboratories  for 
die  inveetigation  of  these  important  questions. 

Concerted  Action  Required. 

The  beet  results  in  the  propagation  of  marine  migratory  food 
fish  require  concerted  action  on  the  part  of  the  various  Atlantic 
Coast  and  Gulf  States  and  particularly  uniform  legislation  covei^ 
ing  those  species  which  it  is  desirable  to  protect  by  the  establish- 
ment of  a  minimum  size  limit.  A  convention  of  the  marine  fish- 
eries authorities  will  be  held  during  the  present  year  and  probably 
in  conjunction  with  the  federal  fish  Commission. 

The  need  of  proper  laws  r^^ating  the  use  of  nets  in  the  marine 
district  is  great.  While  the  inland  fishermen  in  the  Hudson  and 
those  north  of  the  city  of  NewbuT;gh  are  subject  to  an  annual  net 
license,  those  south  of  that  point  or  operating  in  the  waters  ad- 
jacent to  Long  Island  are  subject  to  no  license  fee  and  practically 
exempt  from  all  restriction.  The  unwisdom  of  such  If^islation 
needs  no  comment.  In  no  other  State  in  the  Union  are  pound 
nets  holding  tons  of  marine  fish  permitted  to  operate  without  mak- 
ing some  return  to  the  Stata  A  just  and  reasonable  tax  upon  an 
apparatus  of  this  character  should  not  meet  with  serious  opposition. 
The  revenues  thus  acquired  if  used  in  the  interest  of  augmenting 
by  scientific  methods  our  food  fish  supply  would  bestow  substantial 
benefits  on  those  engaged  in  fisheries  as  well  as  greatly  increase 
and  cheapen  an  important  source  of  wholesome  food. 

DIVISION  OF  INLAND  WATERS. 

The  Commission  has  made  during  the  past  year  an  extended 
study  of  the  legal  and  engineering  features  of  the  development  of 
power  at  Niagara  Falls.  The  amount  of  water  which  may  be 
diverted  for  power  purposes  from  the  Niagara  River  above  the 
falls  has  been  fixed  by  treaty  with  C^reat  Britain  at  36,000  cubic 
feet  per  second  on  the  Canadian  side,  and  20,000  cubic  feet  per 
second  on  the  American  side.  Under  a  Federal  law,  the  water  on 
the  American  side  is  used  under  permits  issued  by  the  Secretary 
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of  War.  Fermitf  have  been  iBsned  to  two  existing  companiea  to 
Tue  an  a^greg&te  of  not  exceeding  15,100  second  feeL  Five  bun- 
dled second  feet  have  also  been  allowed  for  use  at  Lockport  from 
the  Erie  canal,  leaving  4,400  second  feet  still  unaesigned. 

The  total  fall  from  Lake  Erie  to  Late  Ontario  is  827  feet  The 
fall  of  the  river  from  a  point  opposite  the  intake  of  Niagara  FallB 
Power  Company  to  the  Devil's  Hole  is  about  300  feet.  A  flow  of 
20,000  second  feet  used  on  this  bead  would  give  about  540.000 
net  horse  power.  This  is  about  the  ultimate  amount  that  can  be 
economically  developed  on  the  American  side  under  the  present 
treaty.  Owing  to  incomplete  utilization  of  fall,  the  present  oom- 
paniee  can  ultimately  develop  under  the  most  favorable  conditions 
of  operation  only  about  210,000  H.  P.,  with  15,100  second  feet. 

With  reference  to  the  4,400  second  feet,  for  which  permits  have 
not  yet  been  issued  by  the  Secretary  of  War,  the  Commission 
believes  that  every  effort  should  be  made  to  retain  it  for  the  use  of 
the  State. 

OSWEOATCHIB  RiVEK   POWEE    SdHTBYS. 

The  Commission  has  continued  the  work  of  making  surveys  of 
the  streams  of  the  State  with  special  reference  to  ascertaining  the 
amount  of  developed  and  undeveloped  powers.  An  engineering 
party  has  worked  the  entire  season  on  the  watershed  of  the  Oswe- 
gatchie  river.  Field  work  is  atill  in  progress,  and  the  results  of 
the  survey  are  not  yet  available.  It  is  proposed  to  issue  a  pamph- 
let covering  the  entire  subject  of  power  development  on  the  Oawe- 
gatchie  river  as  soon  as  the  work  is  completed  and  the  results 
compiled. 

Several  promising  sites  for  storage  reservoirs  have  been  sur- 
veyed and  the  magnificent  power  possibilities  of  the  Oswegatcbie 
investigated. 

Obleaks  Wateb  Sdpplt  Peoject. 

In  the  comities  of  Erie,  Niagara,  Orleans,  Genesee  and  Monroe, 
comprising  the  northwestern  section  of  New  York  State,  natural 
conditions  and  their  modifications,  brought  about  by  settlement 
and  cultivation,  have  combined  to  make  it  very  difficult  and  costly 
for  the  numerous  small  cities  and  villages  to  secure  adequate 
supplies  of  pure  and  wholesome  water  for  domestic  purposes. 
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Supplies  from  wells  are  utilized  by  several  of  the  muuicipalitiea, 
but  the  i^ion  is  not  an  artesian  basin  and  all  well  supplies  are 
merely  local  surface  waters  more  or  less  naturally  filtered.  Tbeir 
quality  is  almost  universally  bad  because  of  both  pollution  and 
hardness.  In  quantity  they  are  entirely  inadequate.  Their  cost 
is  Qzcessiva 

The  Niagara  river  and  the  Erie  canal  waters  are  the  only  easily 
available  supplies  adequate  in  quantity.  The  Kiag&ra  river  sup- 
plies the  larger  cities  of  the  region,  and  the  canal  is  drawn  upon 
more  or  less  frequently  in  case  of  shortage  by  the  other  munici- 
palities. The  Niagara  river  waters  when  filtered  under  competent 
supervision  can  be  made  reasonably  pure  and  wholesome,  but  their 
use  in  an  untreated  condition  or  after  treatment  under  inexpert 
supervision  is  pr^nant  with  public  peril.  Against  the  use  of 
canal  waters  there  is  a  public  prejudice  such  that  other  water  can 
be  sold  at  almost  any  price  in  competition  with  water  from  the 
canal  whether  treated  or  not.  This  public  prejudice  arises  from 
unhygienic  conditions  existing  along  the  canal,  and  it  is  entitled  to 
respect  and  sympathy. 

In  the  face  of  the  natural  and  artificial  difficulties  set  forth 
above,  the  resources  of  any  but  the  very  largest  municipality  are 
puny  and  inadequate,  and  as  a  result  the  municipal  water  supplies 
of  the  re^on  are  either  entirely  inadequate  or  impure,  or  both. 

These  conditions  challenged  the  attention  of  the  Conservation 
Commission  very  soon  after  its  appointment  and  oi^anization,  and 
active  studies  of  the  problems  were  immediately  b^un  under  the 
authority  of  the  Conservation  Law. 

Typhoid  in  the  Lake  Ontario  and  Western  Division  of  the  State. 

The  section  of  the  State  covered  by  this  project  corresponds 
roughly  with  one  of  the  divisions  of  the  State  made  by  the  Board 
of  Health  and  called  by  them  the  Lake  Ontario  and  Western  Divi- 
sion. This  division  has  normally  a  lower  death  rate  than  the  aver- 
age for  the  entire  state  in  the  ratio  of  11.7  to  16.8,  and  lower  than 
five  of  the  seven  other  divisions  of  the  State.  As  to  typhoid  fever, 
however,  the  showing  is  the  reverse.  The  district  has  the  unde- 
sirable record  of  being  the  third  in  the  list  of  districts  arranged 
according  to  the  average  death  rate  from  typhoid  for  the  ten 
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jeax  period  1901-1910,  and  in  some  of  tlie  individoal  jean  it 
jumps  into  the  lead. 

T^hoid  is  a  water-borne  disease,  and  the  high  ratio  shown  is 
nnqaestionahlj  doe  to  the  inferior  qnality  and  contamination  of 
the  water  sappUes  used  in  this  district  Filtration  carried  out 
nnder  competent  supervision  would,  of  coarse,  partly  remedy  the 
sitaatitm,  but  the  cost  of  pnmping,  filtering  and  repumpii^  where 
neeessftrj  is  heavy,  and  is  especially  relatively  great  when  the 
quantity  of  water  is  small  The  larger  cities  are  able  to  carry 
out  such  enterprises  without  seriolisly  feeling  the  burdffli,  but  the 
small  municipality  finds  it  very  difficult  and  expensive  to  secure 
and  pay  for  the  kind  of  service  required  to  obtain  proper  results. 
It  is  die  essence  of  the  scheme  herein  proposed  to  secure  for  all  of 
the  municipalities  of  the  region  the  advantages  which  can  be 
obtained  from  operation  on  a  large  scale.  For  each  municipality 
to  reach  out  and  secure  individually  an  adequate  supply  of  watw 
of  the  kind  demanded  is  impracticable  financially.  By  uniting 
diem  all  in  one  system,  a  supply  can  be  secured  at  a  price  little  if 
any  greater  than  the  cost  of  individual  pumping  and  filtering 
alone,  even  if  water  otherwise  suitable  were  at  hand. 

The  Proposed  Supply  from  Linden. 
To  meet  the  requirements  of  the  district  and  furnish  an  ade- 
quate supply  of  superior  quality,  the  Commission  proposes  to  im- 
pound the  waters  of  Little  Tonawanda  Creek  in  a  reservoir  to  be 
created  by  the  construction  of  a  dam  across  the  creek  at  Linden. 
This  proposed  supply  was  selected  for  investigation  after  consider- 
able study  and  reconnaisance.  Surveys,  underground  investiga- 
tions, stream  flow  estimates,  and  plans  for  filtration  and  distribu- 
tion have  been  prosecuted,  and  have  proceeded  to  a  point  whore 
the  project  is  well  blocked  out  and  reliable  preliminary  estimates 
of  cost  can  be  made. 

Brief  Description  of  Proposed  Supply. 

The  drainage  area  tributary  to  the  reservoir  is  21.7  square  miles. 

The  rock  is  near  the  surface  over  the  entire  area,  and  the  run-oflf 

should  be  a  large  percentage  of  the  rainfall.     In  the  region  along 

the  lower  Hudson,  where  the  rainfall  is  somewhat  heavier  than 
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in  this  region,  the  nm-ofF  from  each  square  nule,  if  it  is  all  con- 
served, will  supply  10,000  people.  The  yield  of  this  drainage 
basin  will  probably  be  sufficient  to  supply  from  150,000  to  200,000 
people  if  it  is  all  conserved,  as  may  be  very  readily  done  by  the 
Linden  reswroir. 

The  dam  site  is  just  above  the  bridge  at  Linden.  It  is  paz^ 
ticularly  favorable.  The  foundations  will  be  in  solid  rock.  The 
length  is  short,  and  the  sides  of  the  canyon  steep.  The  crest  of 
the  spillway  will  be  at  an  elevation  of  1,161  feet  above  sea  level, 
and  about  80  feet  above  the  bed  of  the  stream  at  the  site.  About 
10,000,000,000  gallons  of  water  will  be  impounded  and  1,150 
acres  of  land  flooded. 

From  the  reservoir,  the  water  will  be  taken  to  a  filter  plant 
below,  and  be  filtered,  though  the  supply  would  be  perfectly  sani- 
tary without  the  filtration.  Filtration  in  tbia  case  is  simply  an 
insurance  measure,  so  far  as  bealthfulness  is  concerned.  Filtra- 
tion will,  however,  improve  the  appearance  and  taate  of  the  water. 

QiialUy  of  Proposed  Service. 

The  proposed  supply  will  be  free  from  deleterious  bacteria,  clear 
and  fairly  soft  The  head  available  is  not  only  ample,  bat  will 
have  to  be  reduced  before  introduction  into  the  systems  of  the 
municipalities  to  be  served.  The  reduction  in  insarance  rates  in 
towns  now  served  with  supplies  insufficient  in  quantity  or  pressure 
will  aid  materially  to  pay  for  the  new  service. 

Capital  and  Operating  Costs  of  Orleans  Project. 

The  preliminary  estimate  for  the  entire  cost  of  the  project  is 
$6,000,000  for  the  reservoir  dam,  spillway,  r^ulating  works, 
filters,  clear  water  reservoir,  land  damages,  highway  relocation 
and  entire  piping  system,  figured  to  supply  to  the  municipally 
owned  standpipes  a  total  of  19,000,000  gallons  daily. 

Based  on  state  or  county  or  water  district  bonds,  this  project 
could  be  financed  on  about  a  i%  basis.  The  cost  of  operation  and 
repairs  is  estimated  at  $2S,000  per  year.  The  total  yearly  charges 
beocnne: 
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Interest  4%  on  $5,000,000 $200,000  00 

Sinking  fund  charge  (60  jr.  ifo) 32,750  00 

Operating  awta 25,000  00 

Total $267,750  00 

Cost  per  million  gallons : 
$257,750.00 

ifl  $37.17 

19  z  365 

Availability  of  Linden  Supply. 

In  considering  the  availability  of  the  Linden  supply  in  com- 
parison with  other  sources,  the  following  points  must  be  taken 
into  account: 

The  cost  to  the  municipalities  of  pumping  alone  ranges  from 
$25  to  $76  per  million  gallons  when  all  expenses  are  properly 
included. 

To  filter  the  water  under  proper  supervision  will  cost  the  muni- 
cipality from  $5  to  $15  per  million  gallons. 

For  many  of  the  municipalities,  sufficient  acceptable  potable 
water  cannot  be  obtained  at  any  price  less  than  several  times  the 
cost  of  this  proposed  supply,  and  for  the  smaller  municipalities, 
the  price  for  a  suitable  supply  on  the  small  scale  is  prohibitive. 

Pumping  charges  are  a  continuous  cost;  but  the  cost  of  the 
Linden  water  will  be  almost  nothing  at  the  end  of  fifty  years  when 
the  bonds  have  been  paid. 

The  character  of  the  proposed  supply  is  superior  to  all  the 
present  supplies  and  incomparably  better  than  the  majority. 

The  saving  in  fire  losses  and  insurance,  and  in  doctors'  bills, 
loss  of  time  in  sickness,  and  all  the  other  expenses  due  to  sickness 
resulting  from  water-borne  diseases,  must  be  credited  to  the 
Linden  supply  in  making  up  the  comparisons  with  other  supplies, 
contaminated  as  we  have  shown  them  to  be. 

Watee  Supply  Applicatighb. 

The  work  of  the  Commission  during  the  past  year  in  the  equi- 
table apportionment  of  water  suppl'es  to  the  various  municipali- 
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tiofl  of  tlie  State,  as  required  hy  law,  is  briefly  indicated  hj  the 
following  table: 

Applicitim 
No.  Glad.  D^qKuition. 

40  New    York    City,    Suffolk 

Coiut^  Sources July      29,  1908  Pending. 

100  Village    of    Muico Aug.      U,  1011   Diaapproved  April  13,  1912 

101  New    York    City,    Borough 

of   Richmond    Sept     IS,  1911   Approved  June  3,  1912 

102  New   York   City Sept.     12,  1911  Discontinued 

1U3  Man  basset- Lakeville  Water 

District Oct.  24,  1911   Approved  December  20,  1911 

IM  Villttge   of   Argyle Dec.        9,  1011   Approved  February  28,   1912 

105  Staatirburg    Water    Co Dec  11,  1911   Approved  January  26,   1012 

100  Village    o7   Albion Jan.  31,  1912  Pending 

107  East      WillistOD        Water 

District   Feb.      IS,  1012  Approved  April  30,  1012 

108  Village    of     Middleport. . .  .Feb.      IS,  1012  Approved  April   15,   1012 
100  Biildwin   Water'  Co March 20,  1012  Approved  May  6,  1012 

110  New    York    City -Schoharie 

Watershed April  2,  1B12  Pending 

111  Village  of   Grandview April  3,  1012  Approved  May  27,  1012 

112  VillHge   of   Piermont April  10,  1912  Approved  Mav  27,  1912 

113  Hartsdale   Water   District.  .April  15,  1912  Approved  June  4,  1912 

114  Village  of  Woleott April  22,  1B12  Approved  June  4,  1912 

118  Spring  Valley  Waterworks 

A  Supply  Co April  27.  1012  Approved  May  27,  1012 

110  Village  of  ML  Morris May  10,  1012  Pending 

117  VilUge    of    Peekskill May  14,  1912  Approved  July  31,  1012 

lie  Village   of   Fayetteville May  27.  1912  Approved  July   31,  1012 

119  Village  of  Port  Leyden. .  .JuQ<g       7,  1012  Approved  SepUmber  10,  101! 
IZO  Roeliester  &  Lake  Ontario 

Water  Co June  14,  1012  Approved  July  31,  1012 

121  Village  of  Briarcliff  ManorJune  22,  1012  Incomplete. 

122  Sodus   Water   District July  S,  1012  Approved   September   10,  1012 

123  Village   of   LaSalle July  9,  1012  Approved  -IuIt  31,  1912 

124  City    of    Cortland June  22,  1012  Approved  July  31,  1912 

125  Village  of   Brockpott July  23,  1012  Pending 

126  Locke  Water  Dihtrict  No.  I.July  27,  1912  Approved  September  24,   1912 

127  Madrid   Water  District. ..  .Aug.  31,  1912  Pending 

128  Albion   Water  Works   Co.  .Sept.  11,  1912  Pending 

129  North   End   Water   District 

Town   of   Scarsdale Sept.     18,  1912  Fending 

130  New  Castle  Water  Co. ...Sept.    23,  1012  Incomplete 

The  CommiBsion  should  be  empowered  by  law  to  intervene  in 
the  not  infrequoit  cases  in  which  existing  water  supply  systems, 
especially  those  of  private  companies,  are  foimd  inadequate  to 
meet  the  demands  for  water  of  the  communities  which  they  serve. 
Control  of  ratra  charged  for  water  should  be  exercised  by  State 
authority,  as  complaints  of  excessive  and  inequitable  charges  have 
been  numerous. 

The  State  should  exercise  greater  control  over  the  purity  of  the 
drinking  water  supplied  to  its  inhabitants.    Power  to  compel  th« 
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authorities  of  an  existing  water  supply  system  to  abandon  a  con- 
taminated aouice  of  supply,  to  eliminate  sources  of  pollution,  or 
to  install  and  maintain  proper  filtration  or  other  purification 
works,  has  been  granted  to  certain  departments  and  commiasions 
in  other  States. 

All  sewerage  and  drainage  projects,  which  are  required  to  be 
approved  by  any  State  commission  or  department,  must  also  be 
approved  by  this  Commission.  One  hundred  and  fourteen  pro- 
jects have  been  passed  upon  during  the  past  year.  The  law  should 
be  amended  so  as  to  define  with  more  exactitude  the  duties  of  the 
Commission  in  this  r^ard.  • 

Ihspection  of  Docks  ahd  Damb. 

Supervision  and  inspection  of  all  dams  (excepting  those  foi-m- 
ing  a  part  of  the  State  canal  system)  and  all  such  docks  as  are  by 
law  placed  under  the  supervision  of  the  Conservation  Commis- 
sion, have  been  continued  during  the  fiscal  year. 

A  system  of  records  has  been  devised  by  means  of  which  ready 
reference  can  be  made  to  the  maps,  plans  and  papers  pertaining  to 
each  dam  so  far  inspected. 

In  the  course  of  the  next  two  years,  it  is  expected  that  the 
inspection  records  will  include  every  dam  of  sufficient  importance 
to  make  its  possible  failure  a  menace  to  life  and  property. 

In  the  case  of  all  new  dams  or  reconstructed  dams,  the  plans 
have  been  examined  and  approved,  amended  or  rejected,  as  the 
merits  of  each  case  required. 

Plans  for  sisty-four  dams  have  been  approved  during  the  fiscal 
year.  Forty-six  other  dams  have  been  inspected  and  strengthening 
or  improvements  ordered  or  recommended. 

Twenty-two  dams  have  failed  or  gone  out  during  the  fiscal  year. 
A  few  of  these  were  large  and  important  structures.  Each  of 
these  dams,  immediately  following  its  failure,  has  been  inspected, 
and  the  causes  of  failnre,  so  far  as  possible,  ascertained. 

All  of  the  dams  which  failed  were  constructed  before  the  exist- 
ence of  the  Commission  and  many  of  them  were  old,  while  a  few 
were  intended  to  be  of  modem  and  good  design,  in  the  construc- 
tion of  which  tte  owners  did  not  try  to  keep  down  cost,  at  tie  risk 
of  disaster. 
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Had  the  plans  of  the  dams,  the  failures  of  which  were  reported 
to  the  CommisBioa,  been  inspected  as  is  now  done  hj  competent 
CDgineers,  onder  the  Oommiaeion,  it  is  believed  that  none  of  them 
would  have  failed. 

The  importance  of  superrisioD  becomes  more  and  more  apparent 
u  the  dangerous  condition  of  old  dams  is  revealed  b;  their  failure 
in  some  oasea  and  by  the  inspections  in  others. 

Htdboorapbio  Irtestioations, 

The  Commission  has  amplified  during  the  past  year  its  investi- 
gations of  the  rainfall  and  stream  flow  in  this  State  and  the  collec- 
tion of  data  thereon. 

In  the  year  1912  the  stream  gaging  work  was  brought  to  a  high 
degree  of  accuracy  and  efficiency  by  the  introduction  of  automatic 
recording  gages,  stay  wires,  measurements  through  the  ice  covers 
of  the  streams  and  the  establishment  of  permanent  controls  at  a 
nranber  of  the  gaging  stations.  The  accuracy  of  the  rainfall 
records  has  been  increased  by  the  installation  of  density  buckets 
and  mow  tnbee,  which  make  it  possible  to  obtain  records  of  the 
snowfall  with  increased  precision. 

During  the  past  year  the  following  new  stream  ga^g  stations 
were  established: 

Hudson  Biver  at  Spier  Falls;  Indian  Kiver  at  Indian  Lake; 
Oswegatchie  River  at  Newton  Falls;  Owasco  Lake  Outlet  at 
Auburn;  Deer  River  at  Ironton;  Little  Tonawanda  Creek  at 
Linden;  West  Branch  Oswegatchie  River  at  Talcville. 

In  addition  to  the  above,  stream  flow  records  were  obtained 
from  the  following  stations  previously  established  by  this  Com- 


Ausable  River  at  Ausable  Forks ;  Bog  River  near  Tupper  Lake ; 
Black  River  at  Boonville ;  Canaaeraga  Creek  at  Dansville ;  Catta- 
raugus Creek  at  Versailles;  Cedar  River  near  Indian  Lake; 
Genesee  River  at  St.  Helena;  Genesee  Biver  at  Jones'  Bridge; 
Genesee  River  at  Rochester ;  Hudson  River  at  North  Creek ;  Hud- 
son River  at  Thurman;  Hudson  Biver  at  MechanicviUe ;  Kush- 
equa  Creek  at  Sonyea ;  Moose  River  at  Moose  River ;  Moose  River 
at  Old  Forge;  Oswegatchie  Biver  at  Ogdensburg;  Orwell  Creek 
at  Altmar ;  Racquette  River  at  Raequette  Falls ;  Racquette  River 
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at  Piercefield;  Bacquette  Kiver  at  Maasena  Springs;  Sacandaga 
Birer  at  Hope;  Sacandaga  Biver  at  Hadley;  Sacandaga  Biver 
at  Blackbridge;  Salmon  Biver  at  Stillwater;  iSalmon  Biver  at 
Pulaski;  Schroon  Biver  at  Biverbank;  St.  Begia  Biver  at  Brasher 
Center. 

New  raiiifall  stations  were  establislted  in  1912  at  Lind^i, 
Qenesee  county ;  Varyabury,  Wyoming  county ;  Warsaw,  Wyoming 
county.  Beeords  were  obtained  from  the  following  previously 
installed  atationa  in  addition  to  the  118  rainfall  stations  main- 
tained by  the  U.  S.  Weather  Bureau  in  this  State : 

Boonville,  Faust,  Forked  Lake,  Horse  Shoe,  £eep-a-wa, 
Knowelhurat,  Morehouaeville,  North  Creek,  Old  Forge,  Potsdam, 
Borne,  Wakely  Dam,  Ward's  Creek,  No.  4,  Wanakena,  Wells. 

The  accuracy  and  reliability  of  the  hydrometric  work  in  New 
York  State  ie  attested  by  the  fact  that  during  the  past  year  repre- 
aentatives  of  two  foreign  countries  were  sent  by  the  United  States 
government  authorities  at  Washington  to  Albany  to  inspect  this 
work  as  it  is  being  carried  on  in  this  State. 

LEGAL  BTTKEAU. 

In  addition  to  the  litigations  prosecuted  by  the  Commission 
throu^  the  Attorney-General,  a  summary  whereof  is  hereto 
appmided,  this  Commission  has  been  carrying  on  an  important 
litigation  to  sustain  its  right  and  power,  as  successor  to  the  State 
Water  Supply  Commission,  to  protect  by  river  improvement  pro- 
ceedings the  people  of  the  State  from  danger  to  health,  life,  and 
property. 

Prior  to  the  creation  of  the  Conservation  Commission,  the 
State  Water  Supply  Commission  had  undertaken  a  plan  for  the 
improvement  of  Canaseraga  creek  and  its  tributaries  between  Mt. 
Morris  and  Dansville  in  Livingston  county.  Certain  property 
owners  had  petitioned  the  Commission,  under  the  provisions  of 
the  so-called  Elver  Improvement  Act,  to  undertake  a  plan  for 
the  relief  of  the  inhabitants  of  the  Canaseraga  valley  from  severe 
malarial  conditions,  destruction  of  crops,  and  the  menace  to  the 
safety  of  the  inhabitants  from  floods  in  the  valley ;  and  in  accord- 
ance therewith  an  order  had  been  made,  establishing  the  improve- 
ment with  assessments  upon  the  property  owners  benefited  thereby 
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for  tlie  purpose  of  carrying  on  tlie  work.  This  improrement  was 
actually  being  carried  out  and  the  work  waa  proceeding  for  Uie 
evident  betterment  of  conditions  in  the  valley,  when  other  property 
owners  attacked  the  proceedings  and  the.  powers  of  the  ComxaJB- 
sion,  claiming  not  only  that  their  property  was  not  benefited, 
but  that  the  whole  scheme  of  the  Commission  was  ill^al  and  void. 

The  action  of  the  Commission  was  reviewed  by  a  writ  of  certi- 
orari, and  the  proceedings  thereunder  were  heard  at  Special  Term 
of  the  Supreme  Court  in  Livingston  county,  resulting  in  a  deci- 
sion against  the  State  Water  Supply  Commission,  setting  aside 
the  plan  of  improvement  and  its  determination  in  establishing 
the  so-called  assessment  district. 

This  was  the  condition  of  the  litigation  wh^i  the  present 
Commission  took  office.  An  appeal  was  promptly  taken  by  this 
Commission  through  its  counsel  to  the  Appellate  Biviaion  of  the 
Supreme  Court,  Fourth  Department,  with  the  result  that  a  sweep- 
ing decision  was  rendered  by  the  Appellate  Division,  reversing 
the  decision  at  Special  Term  and  sustaining  the  powers  of  the 
Conservation  Commission  to  take  property  and  levy  assessments 
for  the  purpose  of  river  improvement  where  health  or  safety 
demanded. 

In  its  opinion  rendered  in  November,  1912,  the  court  held 
that  the  Commission  had  the  broadest  power  and  discretion  to 
determine  the  necessity  for  the  improvement  in  the  interest  of 
public  health  and  safety,  and  that  in  the  exercise  of  that  broad 
discretion  the  Commission  could  carry  out  the  improvement  in 
such  way  and  by  such  methods  as  would  make  the  improvement 
most  effective  and  the  cost  thereof  most  reaeonabla  The  court 
not  only  sustained  the  power  of  the  State  to  assess  for  benefits 
of  such  improveanent  on  the  lands  of  imwilling  property  owners, 
but  held  also  that  where  the  improv^nent  would  result  in  an  in- 
crease in  the  value  and  productiveness  of  agricultural  lands,  such 
value  and  productiveness  was  a  proper  basis  for  assessment. 

All  of  which  is  respectfully  submitted. 

GEORGE  E.  VAN  KENNEN, 
JAMES  W.  FLEMING, 
JOHN  D.  MOORE, 

Conservation  CommisaionerB. 
Albaity,  N.  Y.,  January  15,  1918. 
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BfEMORAKDUM  BY  COMMISSIONER  FLEMING. 

I  have  siibflcribed  mj  name  to  the  ahove  report  as  a  membw 
of  the  OoDBerration  CommisBion,  but  I  have  done  bo  with  the 
express  imderstanding  that  I  do  not  approve  of  bo  much  of  the 
report  aa  recommeiidB  a  plan  for  the  operation  and  distribution 
of  hydro-electric  power  hj  the  State  itaelf. 

While  this  plan  may  at  some  future  time  be  proven  wise  and 
for  the  befit  interests  of  the  taxpayers  and  citizens  of  tiie  State, 
I  have  not  been  furnished  with  evidence  which  convinces  me  that 
the  operations  of  the  Ontario  Hydro-Electric  Power  Commission, 
referred  to  in  our  report,  have  been  a  financial  success.  Until  a 
detailed  balance  sheet  of  that  CommiBsion  has  been  obtained  I 
shall  continue  to  withhold  my  approval  of  any  plan  which,  with- 
out further  investigation,  may  commit  the  State  of  New  York 
to  the  expenditure  of  large  sums  of  mon^,  necessarily  involving 
an  increase  in  taxes  and  the  expense  of  the  State  government. 
JAMES  W.  FLEMING. 
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REPORT  OF  CONSERVATION  BUREAU,  ATTOR- 
NEY-GENERAL'S OFFICE,  RELATIVE 
TO  LITIGATIONS. 


Afl  provided  by  eectioD  9  of  chapter  647  of  the  Laws  of  1911, 
the  Conaerration  Conuuission  transmitted  to  the  Attomej-Gener&l 
all  orders  to  bring  actions,  suits  and  proceedings  which  the  Com- 
mission was  authorized  to  institute  and  maintain,  and  transferred 
to  him  all  the  unfinished  work  of  the  l^al  department  of  the 
Forest,  Fiab  and  Game  Commission  as  it  existed  prior  to  the  enact- 
ment of  the  Conserr&tion  Law. 

When  the  Conservation  CommisBion  took  over  the  legal  work  of 
the  Forest,  Fish  and  Game  Commission,  there  were  pending  one 
hundred  and  sixty  actions  which  had  been  commenced  prior  to 
the  enactment  of  the  Conservation  Law,  many  of  which  had 
been  pending  for  years  and  had  been  brou^t  by  counsel  desig- 
nated by  the  Commission.  These  were  transferred  to  the 
Attorney-General  who  was  substituted  as  attorney  of  record  for 
the  State  and  proceeded  to  close  the  litigations  without  further 
delay.  Of  this  large  number  of  litigations,  the  Attorney-General, 
since  the  12th  day  of  July,  1911,  has  disposed  of  all  except 
twenty-six  which  remain  pending,  and  except  fifty-three  actions 
in  ejectment  involving  title  to  land  in  township  16,  Totten  and 
CroBsfield's  Purchase,  Hamilton  county,  which  will  shortly  be 
concluded. 

In  addition  to  the  litigations  transferred  to  this  bureau  above 
mentioned,  two  hundred  and  thirty-seven  orders  to  prosecute  for 
various  causes  were  transmitted  by  the  Conservation  Commission 
for  action  by  the  Attorney-General's  office. 

The  following  cases  are  pending: 

Trespass 9 

Ejectment 56 

Fire 3 

Fish  and  game 11 

[66] 
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Top-lopping 1 

Pollution 2 

Action  to  set  aeide  judgment 1 

There  have  been  diaposed  of  hj  action  dnriug  the  period  unoe 
taking  over  the  legal  work  of  tiie  Forest,  Fish  and  Game  Com- 
misaioQ  on  July  12,  1911,  the  following  casee: 

Ejectment 4 

Trespass 28 

Fire 7 

Pollution 1 

Fish  and  game  48 

Top-lopping 9 

On  appeal    1 

Action  to  determine  claim  to  title  1 

Action  to  set  aside  deed 2 

Injunction 3 

Partition 2 

Alanj  of  the  orders  transmitted  to  the  Attomej-Oeneral  were 
settled  or  otherwise  disposed  of  prior  to  bringing  action  thereon. 
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CONSERVATION  DEPARTMENT. 

Statement  of  Expenditures  tor  the  Fiscal  Year  Ending 

September  30,  1913. 

For  official  Balaries,  CommiBsionera  and  deputies, 

secretaries,  -chief  engineer  and  counsel $58,053  76 

For  salaries  of  graded  ouployees,  auditor,  stenog- 
raphers, clerks,  etc 9,662  34 

For  salaries  of  additional  employees,  assistant 
counsel,  cashier,  oonfidwitial  agents,  importation 
agents,  publication  bureau,  inspector  of  docks 
and  dams,  confidential  stenographers,  eto 36,628  02 

For  traveling  expenses  and  disbursements  of  Com- 
missioners and  deputies,  counsel,  secretaries  offi- 
cials, inspectors,  experts  and  otiier  employees . .        13,986  43 

For  office  expenses  —  rent,  repairs,  furniture, 
books,  blanks,  printing,  postage,  transportation, 
etc 26,944  76 

For  temporary  services,  stenographers 2,363  70 

For   legal   services,    codifying   and   consolidating 

laws,  and  e^>enses  19,979  39 

$167,618  39 


Division  of  Fish  akd  6aue. 
Oame  Protection. 

For  salaries  of  chief  protector,  assistant  and  divi- 
sion chiefs  and  protectors $99,801  33 

For  traveling  expenses  and  disbursements  of  pro- 
tectors and  special  protectors 69,274  38 

For  payment  of  moieties  to  complainants,  justices, 

constables,  attorneys,  witnesses  and  court  costs. .        17,796  82 

For  printing  game  laws 7,200  00 

For   maintenance    and    hire    of    steamboats    and 

launches  patrolling  State  waters 2,779  27 

For  tags  and  tagging  machines 1,500  00 

For  printing  and  advertising  r^ulations 144  76 

$188,495  66 
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Hv^ters'  Licevse  Bureau. 

Fop  Bdlariee $1,200  00 

For  expenses  of  county  clerks,  printing  licenses, 
books,  postage,  etc 5,111  20 

$6,311  20 


Marine  Fisheries  Bureau. 

For  salaries  of  supervisor,  deputy,  clerks  and  pro- 
tectors        $14,404  42 

For  office  expenses  —  rent,  postage,  stationery  and 

traveling  expenses  of  officials  and  protectors . . .  7,644  48 

For  surveying  oyster  lands 882  78 

$22,931  68 


Propagation  and  Distribution  of  Fish  and  Game. 

For  maintenance  of  batcberies  and  collection  and 

distribution  of  fish  and  fry $48,785  40 

For  salaries  and  expenses  of  fish  nulturist  and  fore- 
men          13,018  09 

For  maintenance,  expenses   and  salaries  —  game 

bird  farm  propagation  7,540  06 


$69,343  55 


Division  of  Inland  Waters. 

For  salaries  of  officials  and  employees $13,972  50 

For  rent  and  office  expenses 

For  appraisal  and  sale  of  surplus  canal  water. , . , 

For  developing  water  power 

For  hydrographic  investigations    

For  surveys,  investigations  and  river  improvement 
For  investigating  river  structures 


361 

82 

911 

50 

4,999 

36 

6,900 

83 

t    14,893 

41 

445 

23 

$42,484  64 
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DinstoiT  OF  IiAinM  and  Fobbstb. 

For  salaries  of  officials  and  employees  (29,772  60 

For  land  purchased  in  forest  preserve  and  expenses 

connected  therewith 7,384  66 

For  traveling  expenses  and  disburBements  of  offi- 
cials, foresters  and  employees 4,932  76 

For  salaries    and    expenses    of    fire    patrol    and 

laborers  fighting  forest  fires   79,028  68 

For  surveying,  and  protecting  State's  title  to  land.  9,031  42 

For  repairs  to  docks  and  buildings,  St  Lawrence 

reeervation 862  31 

For  John  Brown  Homestead  repairs 46  26 

For  expenses  of  tree  nurseries,  mfllpng  growth 
studies  and  field  tables,  reforesting  lands,  pub- 
lishing instructive  pamphlets,  etc 32,680  9S 

$168,729  31 
Total  expenditures $660,914  88 


Oasasekaqa  Ooeek  Imfbovbmbnt  Fuim. 
Balance  in  National  Commercial  Bank,  Albany, 

N.  T.,  October  1,  1911 $189,997  68 

Interest  on  deposits  to  October  1,  1912 5,094  82 

$196,092  SO 

Disbursements : 

Paid  Dewitt  0.  Stephens,  contractor 
on  construction    $31,688  13 

Uanhattan  Co.,  interest  on  bonds 10,000  00 

Services  and  expenses  of  engineers, 
attorneys  and  miscellaneous  ac- 
counts         8,236  94 


49,826  07 

Balance  in  National  Commercial  Bank $146,267  43 


,y  Google 


80     Sacoim  Annual  Rsfobt  07  doNssBVATiox  Comuisbion, 

SdHMABT  OV  KeOEIPTB  and  DlSBUBBKHBITTe  BBOM  VaKIOOS 
SODBCXS  ExCLDBIVB  OB  SbOOLAB  ACCOUNTS  WITH  THS  StATB 
COICPTBOUJEB  BOB  THE  FlBCAI,  YbAB  EnSINQ  SbFTIICBBB  30, 

1912. 

Beceipte : 

From  fines  and  penalties  collected <S6,S07  36 

From  trespaas  on  SUto  land 2,291  98 

Fnnn  setting  forest  firea,  fines 86  06 

From  failure  to  lop  trees,  fines 777  60 

From  tax  on  and  rental  of  shellfish  lands 28,676  84 

From  sales  of  seedling  trees 8,422  80 

From  rebates  on  fire  bills  paid  hy  State 12,274  09 

Fnon  sales  of  hunters'  Hceoises 162,052  66 

From  sales  of  -net  licenses 8,813  16 

Fr<»n  sales  of  breeders'  licenses 230  00 

From  refunds  from  various  sources 45  46 

From  miscellaneous   receipts    1,472  69 

Frcnn  sale  of  tags  for  foreign  game 20,442  80 

From  telephone  rentals 110  16 

$266,002  84 


DisbnrBements : 
By  costs  of  collecting,  fines  and  pen- 

altiea $851  11 

Eefund  account,  tree  sale  orders 87  60 

Protested  check  56  23 

Cash  covered  into  State  treasury 255,007  90 

$256,002  84 
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DIVISION  OF  INLAND  WATERS  FOR  THE  FISCAL 
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CONSERVATION  COMMISSION 


DIVISION  OF  INLAND  WATERS 


To  the  Conservation  ComTiUssion: 

1  herewith  transmit,  poteuaat  to  law,  the  annual  report  of  the 
Division  of  Inland  Waters  for  the  £ecal  year  ending  September 
30,  ig'12. 

H'TObo-Elbotbic  Plans. 

During  the  past  year  much  progress  has  been  made  in  further- 
ing plans  for  die  utilizing  of  the  undeveloped  water  powers  of 
the  State  for  the  generation  of  electrical  energy,  and  the  trana- 
miseion  of  same  to  the  various  municipalities. 

Ab  a  proposed  first  step  in  this  development,  tentative  plans 
have  been  made  for  the  building  of  hydro-electric  plants  at 
Creecent  and  Vischer  Ferry  for  the  utilization  of  the  surplus 
waters  of  the  canal  and  the  transmission  of  tiie  current  to  the 
municipalities  in  the  capital  district,  including  Albany,  Troy  and 
Schenectady.  This  is  but  the  beginning  in  what  is  finally 
intended  to  be  a  state-wide  development  of  the  water  powers  of 
the  State. 

Inspection  of  DAMa 

Under  the  supervision  of  the  inspector  of  docks  and  dams,  a 
systematic  investigation  of  all  the  dams  in  the  State  was  inaugur- 
ated. Beports  on  a  large  number  of  dams  have  already  been 
made  and  many  of  these,  defective  in  construction  or  otherwise, 
have  been  repaired  under  his  supervision. 
[Ml 
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In  conJDnctioii  with  U.  8.  Geological  Sorrey,  hydrograpluo 
work  has  been  continued  and  several  additional  gauging  Btationa 
have  been  established. 

Irtbbtigatiohb  of  Sodbceb  of  Watsb  Stjpflixs  aitd  Fowbbs. 
During  the  past  year  a  power  survey  waa  made  of  the  Oawe- 
gatchie  river  and  tributariee.  A  profile  of  the  river  waa  run, 
existing  power  plants  were  located  and  hydraulic  data  obtained, 
and  the  possibilities  of  undeveloped  poww  sites  were  investigated. 
A  survey  bsB  been  made  and  the  plana  drawn  up  for  the  con- 
struction of  a  dam  across  the  Little  T<maw&nda  creek  at  Linden 
for  the  aupplying  of  a  number  of  municipalities  with  pure  and 
wholesome  water. 

Much  progress  has  also  been  made  in  ^  improvement  of 
Canaseraga  creek. 

Respectfully  yours, 

JAMES  J.  FOX, 

Deputy  Commisfioner. 
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REPORT  OF  THE  DIVISION  OF  INLAND  WATERS 

FOR  THE  FISCAL  YEAR  ENDING 

SEPTEMBER  30,  1912. 


Divisions  of  Report. —  The  work  carried  ou  by  the  Division  of 
Inland  Waters  ia,  in  a  general  waj,  divided  under  the  following 
heads  in  the  Conservation  Law: 

I.  Water  Storage  and  Conservation  for  power  purposes. 
II.  Hydraulic  Development. 

III.  River  Improvement. 

IV.  Drainage. 

V.  Water  Supply  and  Sewerage, 

VI.  Inspection  and  Supervision  of  Hydraulic  Strnotures. 

Subjeeta  I  and  II  come  naturally  together  and  are  so  treated 
in  this  report. 

Arrangemeni  of  Report. —  In  order  that  those  intereatod  in  a 
general  way  only  may  get  easily  and  quickly  the  gist  of  the  report, 
the  principal  facte  and  deductions  brought  together  in  the  annual 
report  to  the  Legielature  are  reprinted  at  the  -first  of  this  re^rt. 
For  details  the  reader  is  referred  to  the  specific  reports  and 
appendices  following. 


I.  CONSERVATION  OF  WATER  FOR  POWER,  AND  IL 
HYDRAULIC  DEVELOPMENT. 

REPORT  ON  CANAL  POWERS. 
Scope  of  this  Report.—  To  properly  prepare  a  complete  report 
showing  the  amount  of  power  at  each  site  on  Barge  canal  waters 
and  ascertain  the  history  and  owner^ip  with  sufficient  detail  for 
presentation  in  court  for  adjudication,  is  a  work  of  considerable 
magnitude.  In  the  following  reports,  we  partially  cover  the  work 
on  some  portions  of  the  canal,  giving  the  results  of  our  investiga- 
tions as  far  as  they  have  been  carried. 
3  [6fi] 
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Genehal  Statemest, 

Belaiive  Imporiance  of  Uses  of  Canal  Power  and  for  Trans- 
portatioth —  The  Barge  canal  witli  accesBoriBB  will  cost  tlie  State 
about  $120,000,000.  As  an  incident  in  the  expenditure  of  this 
money  there  will  be  added  to  the  economic  capacity  of  water 
powers  in  the  State  from  60,000  to  70,000  horaepower.  Although 
this  power  is  located  close  to  centers  of  population  and  good  trana- 
portation  facilities,  it  is  relatively  unimportant  when  compared  to 
the  canal  as  a  means  of  transportation. 

FuTtdametUal  Assumptions  in  this  Report. —  The  general  plana 
of  the  Barge  canal  including  the  size  and  shape  of  the  prism,  the 
permissible  water  velocities,  the  sources  aud  quantities  of  water 
supplies,  and  in  fact  all  of  the  fimdamentals  were  laid  down  in 
the  report  of  tho  State  Engineer  on  the  Barge  canal  in  1901. 
Some  of  the  most  eminent  engineers  of  the  entire  world  were 
employed.  Their  recommendations  have  been  followed  with  but 
minor  changes,  and  the  construction  work  has  proceeded  to  such 
a  point  that  the  canal  has  attained  definite  form.  Subsequent 
reports  and  computations  have  resulted  in  substantially  the  same 
conclusions  as  were  given  iu  the  1901  report,  except  in  a  very 
limited  niuniber  of  instances  where  new  data  has  become  available. 

In  view  of  the  eminence  of  the  engineers  employed  the  subse- 
quent verification  of  their  work,  and  the  embodiment  of  the 
results  in  construction,  it  would  appear  almost  self-evideni  that 
in  arriving  at  our  figures  for  the  water  powers  available  upon  the 
canal  we  should  accept  the  figures  of  the  canal  authorities  as  final 
in  such  matters  as  water  requirements  of  the  canal  for  naviga- 
tion purposes,  permissible  velocities  in  the  prism,  and  all  funda- 
mentals of  this  nature,  deferring  changes  until  they  can  be  based 
on  operating  results  and  not  on  computations. 

On  the  other  hand,  several  important  factors  will  now  enter  to 
modify  to  quite  an  extent  the  results  heretofore  obtained. 

First.  The  Barge  canal  engineers  have  been  compelled,  in 
obedience  to  law,  to  leave  out  all  considerations  of  development 
and  use  of  water  power  by  the  State,  or  consideration  of  increase 
in  water  power  as  a  source  of  revenue  to  the  State.  They  could 
consider  the  canal  solely  as  a.  means  of  transportation,  and  were 
obliged  to  disregard  it  as  a  means  for  developing  water  power. 
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The  power  questioii  wtas  never  considered,  except  in  so  far  aa  it 
came  up,  through  claims  for  damages  presented  by  power  owners. 
Seoond.  Public  sentiment  since  1901  has  undergone  a  profound 
change  in  ite  consideration  of  the  relation  of  water  powers  to  the 
public  The  liberal  treatment  of  water  powers  c<mtemplated  by 
the  1901  estimates  of  water  supply  and  uae  were  doubtlesa  in 
acoordance  with  the  views  gemerally  held  up  to  that  time,  but  are 
not  in  sympathy  with  present  public  opinion.  To-day  public 
suitiment  demands  t^t  any  valuable  by-products  resulting  from 
the  ex^penditure  of  the  enormouB  sums  for  the  Bai^  oanal  shall 
not  be  giren  away  nor  allowed  to  go  by  default,  but  shall  be  open 
to  use  by  all.  For  example,  diversion  of  water  from  the  canal  at 
Lockport,  Medina  and  Bocheater  should  either  be  used  in  develop- 
ments by  the  State,  thus  making  th«n  accessible  to  all  her  citizens, 
or  elee  they  should  be  made  to  return  a  suitable  revenue  to  the 
State  for  the  benefit  of  all  her  citizens.  Diversions  have  hereto- 
fore been  made  at  these  points,  resulting  in  very  valuable  addi- 
tions to  powers  in  private  ownership.  The  owners  have  paid  the 
State  nothing,  though  the  diversions  have  frequently  seriously 
impaired  the  usefulness  of  the  canal  for  transportation. 

Third.  In  considering  the  water  supplies  the  requirements  have 
been  figured  upon  the  safe  side  in  every  case  by  the  Barge  canal 
engineers,  and  for  conditions  of  maximum  use,  while  the  water 
supplies  have  been  figured  for  minimum  flows  occurring  but 
rarely.  Power  may  be  figured  for  average  conditions,  with  steam 
aiixiliary  for  those  times  when  the  canal  requires  the  maximum 
amounts  or  the  supplies  are  at  a  minimum. 

The  foregoing  new  considerations  will  modify  to  some  extent 
the  methods  of  computation  of  available  water  and  the  power 
belonging  to  the  State. 

Our  estimates  will  be  based  upon  the  State's  claimii^  all  of 
the  new  power  created  by  the  Barge  canal  construction  wherevw 
it  is  believed  this  can  legally  and  economically  be  done.  Another 
fundamental  assumed  in  this  report  is  that  the  canal  is  to  be  used 
for  transportation  and  nothing  will  be  suffered  to  interfere  with 
such  use. 

Velocity  in  (he  Canal  Primn. —  The  diapter  on  "  Tractive 
Resistance  to  be  Overcome  in.  Navigating  the  Proposed  Barge 
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Canal "  found  on  page  599  et  seq.  of  the  1901  report  on  the 
Barge  canal  shows  that  this  resUtance  increases  as  the  square  of 
the  velocity  of  the  boat  relative  to  the  water;  that  for  equal  pro- 
pulsive power  the  speed  of  east  bound  fully  loaded  boats 
"will  be  three  miles  per  hour  as  against  3.75  miles  per  hoiir  for 
west  bound  one-third  loaded  boats;  and  that  "  The  great  increase 
■of  power  and  consequent  cost  of  the  higher  rat«s  of  speed  com- 
pared with  the  moderate  saving  of  time  seem  to  render  higher 
speed  than  three  miles  per  hour  for  loaded  boats  in  the  standard 
section  of  this  canal  economically  inadmissible."  From  this  it  is 
clear  that  for  the  use  of  equal  fpower  for  the  east  and  west  bound 
Iraflic  the  eastward  current  in  the  canal  should  be  .75  miles  per 
iiour  and  that  any  departure  from  this  will  cause  reduced  speed 
«n  weet  bound  traiBc  The  figured  velocity  as  finally  determined 
upon  by  the  canal  authorities  is  .71  miles  per  hour.  It  is  evident 
from  the  preceding  that  greater  velocity  of  waterflow  will  be  a 
detriment  to  navigation.  Other  detrimental  effects  are :  increased 
wash  of  banks,  already  a  serious  probability  from  wave  wash 
alone,  which  will  ibe  greatly  increased  (varies  as  the  cube  of  ih.6 
velocity)  by  current  in  the  channel ;  and  increased  difficulty  and 
hazard  of  navigation  against  or  with  a  current  in  a  confined 
channel,  and  with  the  boats  in  tow. 

The  fact  that  river  channels  are  constructed  for  a  maximum 
£ood  velocity  of  not  over  four  feet  per  second  during  the  naviga- 
tion season  is  no  alignment  for  the  introduction  of  larger  velocities 
in  the  standard  canal  section  because: 

1.  Such  velocities  are  not  economically  avoidable  and  must  be 
endured. 

2.  Their  duration  is  short 

3.  The  river  channel  has  a  section  over  twice  that  of  the  canal 
section,  thus  greatly  decreasing  the  tractive  power  necessary  for 
a  given  speed  and  giving  more  room  for  the  handling  of  bargea 
and  tows. 

The  use  an;d  persistent  abuse  of  the  surplus  water  privileges 
along  the  Erie  canal  were  a  constant  detriment  to  the  le|gitimate 
use  of  the  canals  for  tranaportation.  These  troubles  began  within 
a  year  or  two  from  the  opening  of  the  canal  in  18^  and  extended 
throughout  its  entire  history,     (See  Assembly  document  No.  139 
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of  1870.)  The  hiatorv  of  the  Black  Kock  and  Lockport  leases 
U  particularly  full  of  instances  of  interference  with  navigation 
and  the  works  of  the  State,  and  the  use  of  large  sums  of  publio 
money  to  secure  »nall  benefits  to  private  owners  of  leases.  It 
was  also  charged  that  the  proposed  enlargement  above  the  Lock- 
port  locks  in  the  "  nine  million  "  improvement  was  largely  for 
the  benefit  of  the  Lockport  powers  (S.  E.  Report,  1898,  p.  209). 

In  handling  the  eubject  of  surplus  waters  of  the  Ba^;e  canal, 
the  state  ^onld  proceed  with  the  utmost  caution  and  should  not 
attempt  to  push  the  use  to  the  limit  of  possible  safety  to  navigation. 

In  the  sale  of  power  belonging  to  the  State,  the  greatest  con- 
servation of  resources  natural  and  artificial  will  result  by  the 
direct  use  of  water  on  wheels  already  installed  provided  those 
wheels  are  so  situated  and  the  works  so  conbtructed  that  they 
extract  the  full  possible  power  of  the  water.  It  is,  therefore, 
desirable  to  allow  existing  plants  situated  as  prescribed  to  use  the 
water  rather  than  to  construct  new  works,  provided  that  the  State 
receives  full  value  for  the  power  so  generated.  Indeed  such  power 
users  can  better  afFord  to  pay  the  full  value  than  can  owners  of 
new  works.  In  following  out  the  principle,  however,  the  intereet 
of  the  entire  people  in  the  power  is  sufficient  to  make  it  a  proper 
action  of  the  State  to  see  that  the  power  goes  directly  to  the  final 
user  rather  than  through  speculative  hands. 

TOXAWANDA  TO  ROCHESTER. 

Water  Supplies  and  Velocities  in  the  Canal  Prism. — The  water 
supply  for  the  Barge  Canal  between  the  Niagara  River  at 
Tonawanda  and  the  Seneca  River  at  Savannah  ia.  to  be  taken 
from  the  Niagara  River  and  carried  through  the  canal  prism. 
The  original  estimate  for  the  water  required  to  operate  this 
portion  are  given  on  page  622  of  the  1901  report  of  the  State 
Engineer  on  the  Barge  Canal.  In  accordance  therewith  the  canal 
has  been  designed  to  carry  a  minimum  of  1237  cubic  feet  per  sec- 
ond to  the  foot  of  the  locks  at  Lockport.  This  gives  a  velocity  in 
the  canal  prism  of  1.04  feet  per  second. 

The  section  from  Tonawanda  to  Lockport  was  necessarily 
designed  for  the  minimum  stages  of  Niagara  River.  Except  at 
extraordinary  low  stages  of  the  Niagara  River  and  Tonawanda 
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Creek  occurring  very  infrequently,  and  for  very  short  lengths  of 
time,  much  more  than  1237  cubic  feet  per  second  could  be  put 
through  the  canal  to  Lockport  The  Barge  canal  engineers,  how- 
ever, are  very  deeiroue  that  the  Telocity  shall  be  kept  as  low  as 
possible.  In  this  stretch  from  Tonawanda  to  Lockport  will 
occur  the  maximum  velocity  in  the  canal  outaide  of  the 
river  sections  where  the  prism  is  much  larger  and  velocity  of 
water  much  teae  detrimentaL  This  section  thus  occupies  to  an 
extent  the  position  of  a  ruliog  grade  on  a  railroad,  and  will  have 
a  somewhat  similar  effect  in  limiting  the  load  that  may  be  carried 
by  a  barge  with  tows  over  the  entire  canal  or  over  a  division 
embracing  the  Tonawanda-Lockport  section,  just  as  a  ruling  grade 
limits  the  load  tiiat  an  engine  can  pull  over  a  division.  The  effect 
of  flatness  of  ruling  grades  upon  the  prosperity  o£  railways  is 
*ell  understood  and  enormous  sums  are  expended  to  produce  even 
slight  reductions.  As  we  shall  see  later  in  this  discussion,  how- 
ever, it  ia  very  probable  that  more  water  than  1237  cubic  feet  per 
second  will  be  required  to  keep  the  long  level  below  Lockport  flow- 
ing full  even  without  diversions  into  Eighteen  Mile  Creek  or  other 
water  sources.  When  the  traffic  on  the  canal  has  fully  developed  it 
may  become  very  desirable  to  increase  the  sectional  area  of  the 
canal  from  Tonawanda  to  Lockport  or  ]\Iedina  at  some  future  time, 
or  to  utilize  the  Ifedina  feeder  in  order  to  reduce  this  "  ruling 
gradient." 

The  water  requirements  of  the  canal  and  the  canal  grades, 
embankments  and  spillway  elevations  between  Lockport  and 
Eochester  have  been  based  upon  the  delivery  of  1237  cubic  feet  per 
second  at  the  foot  of  the  locks  at  Lockport,  We  are  also  informed 
that  the  grades  have  been  figured  for  a  value  of  "  C  "  =  88  in  the 
Chezy  formula  —  V  =  C  ''^  R  S.  If  that  is  true,  the  water  to 
be  delivered  at  places  below  Lockport  would  be  in  round  numbers: 
1000  cubic  feet  per  second  at  Johnson's. 

920  cubic  feet  per  second  at  Medina. 

900  cubic  feet  per  second  at  Albion, 

815  cubic  feet  per  second  at  Brockville. 

760  cubic  feet  per  second  at  Spencerport. 

610  cubic  feet  per  second  at  South  Greo<'e. 

575  cjibic  feet  per  second  at  Kocheater, 
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Data  upon  which  to  estimate  the  carrjing  capacity  of  an  opeai 
channel  in  earth  of  the  aize  of  the  Bai^  canal,  and  carrying 
water  at  such  low  velocities,  is  very  limited  —  too  limited  to 
figure  with  certainty.  Under  these  circumstances  the  Barge  canal 
engineers  naturally  used  a  coefficient  that  they  believed  to  be  on 
the  safe  aide  in  order  that  there  might  be  no  imcertainty  as  to  the 
water  supply.  This  value  of  88  for  "C"  is  probably  a  safe  figure. 
The  problem  of  the  canal  engineers  was  to  surely  supply  enough 
water.  Our  problem  is  to  predict  as  near  as  we  can  how  much 
will  flow  in  the  canal  as  constructed.  In  estimating  the  amount 
of  water  that  will  be  delivered  at  points  along  the  canal,  using 
values  of  "C"  determined  by  Kutter's  formula,  for  "  n  "  =  .030, 
.025,  .0225  and  .020.  Table  I  gives  Uie  amount  of  water  that  will 
be  delivered  at  points  along  the  canal  below  Lockport. 

Tabik  I. 

Computation  of  Watee  That  Will  be  Dblivbred  to  Variodb 

Points  on  the  Loxo  Level,  Lockpoet  to  Rochester,  I'sisa 

DiFFEBENT   VaI.ITES   OF   "  H  "   IS   KuTTER's  FoBMULA. 

Cubic  Feet  Per  Second  Delivered. 


PLACE 

Col.l 

Col.l 

Fboii  Kunro'*  Fomnti 

Col.S 

■  n  "=.02S 
Col.  4 

Col.S 

Cd,e 

900 

1' 

1 

l;!if 

iloso* 

■'1 

'TluH  quuititiefl  nuy  be  carried  od  t4i  Rooheitar,    (See  Tent.) 

While  ice  conditions  will  reduce  the  amounts  delivered,  water 
for  operation  of  the  canal  will  not  be  required  at  such  times,  so 
that  the  amount  available  for  power  will  on  the  whole  be  some- 
what increased  during  the  winter  months. 

The  quanttities  given  in  columns  2  and  6  of  table  I  are  the 
minimum  and  maximum  amoimts  of  water  that  will  flow  in  the 
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Barge  canal  as  constructed  if  the  depth  of  12  feet  is  to  be  main- 
tained at  all  points.  The  true  amounts  of  water  that  will  flow 
past  the  given  points  will  probablj  be  Bomewhere  between,  those 
giren  in  columns  3  and  6  of  table  I.  By  raising  the  proposed 
surface  between  Lockport  and  BrockviUe,  or  bj  lowering  the 
surface  of  the  water  at  South  Greece  only  0.1  foot,  the  amounts 
delivered  to  Brodcville  can  be  delivered  to  South  Greece  and  taken 
thence  in  the  Erie  canal  to  Sochester  for  power  development  as 
suggested  later.  Sui^  a  sli^t  de^>arture  from  the  use  as  planned 
is  considered  feasible,  and  would  be  without  detriment  to  the  csnai 
as  an  agmt  of  transportation. 

If  the  lower  oo^cients  of  roughness  are  realized  ("  n  "  =  .026 
or  less)  the  entire  1,237  cubic  feet  per  second  will  have  to  be  passed 
along  the  canal  to  Bochester  if  full  de^th  is  maintained  at  all  points 
in  the  canal,  and  no  water  can  be  diverted  at  Lockport,  Medina,  etc. 

Present  Diversions. — Gagings  of  diversions  from  the  canal 
were  made  in  1870,  (ABsembly  document,  No.  139,  1870),  1900, 
1907  and  1908.  These  are  all  that  we  have  been  able  to  find. 
Table  II  gives  the  results  of  these  gagings  of  diversions. 
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TiBIi  II. 

MeASDBXUEKTS   of   DlVEBSIOnS   FBOM   THE   LoNO   LeVEL  OF   THE 

Erie  Oanai.. 


Lockport. 


OMe  Itt  par  ttcooi 

193      "ast 

•t300 

t26« 

t322 

Middleport , 
Medina  .  . .  . 


Eagle  Harbor  . 
Albion 


Hollej 40 

Brockport 36 

Adams  Basin 24 

Spencerport 6 

Bocbester 

Between  Rochester  and  Lock- 
port  


*201 

•21» 

(108 

teo 

"es 

tl02 

*  AfAnffB  imj"g«  of  cr«6k  belov  canal. 

t  BeUersd  toluTa  bMB  anciDOT  imdcr  vmUiI  omdltioM. 
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Lockport. 

Physical  Conditions. —  Beginning  at  Tonawanda,  the  western 
end  of  the  Barge  canal,  and  proceeding  eastward,  the  first  oppor- 
ttinitj  for  power  development  or  diversion  from  the  canal  occurs  at 
Lockport,  18  miles  from  Tonawanda.  Here  tbe  canal  passes 
through  a  rock  ridge  and  down  a  steep  slope.  The  difference  in 
elevation  between  tbe  two  canal  levels  of  tbe  Erie  Canal  is  53  to 
57  feet,  and  of  the  projected  Barge  canal  levels  48  to  49  feet.  In 
addition  to  the  power  afforded  by  this  faU  ia  the  canal  proper, 
power  is  obtained  at  Lockport  and  below  by  diverting  water  from 
tbe  canal  into  Eighteen  !Mile  creek  where  it  is  used  on  several 
falls,  aggregating  at)0iit  17o  feet,  occurring  between  the  canal  and 
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Lake  Ontario.  Several  measurementa  made  at  different  times 
show  that  from  190  to  250  cubic  feet  per  second  of  water  have  been 
diverted  from  the  canal  over  a  long  period  of  years. 

Barge  Canal  Plans  at  Loekport. —  The  Barge  canal  plans  at 
Lockport  provide  ways  and  gates  by  which  water  can  be  supplied 
to  existing  establishments  at  the  locks  and  along  the  creek  under 
the  same  conditions  as  formerly,  except  as  to  the  slightly  de- 
creased head  at  the  locks. 

Plate  II  shows  the  works  of  the  Erie  canal  and  Barge  canal  at 
Lockport. 

The  power  due  to  by-passing  water  at  the  locks  is  claimed  by  the 
owners  of  mills  using  it,  under  a  lease  executed  by  the  Canal  Board 
in  1825  to  Kennedy  and  Hatch. 

No  leases  or  other  documents  conferring  the  right  to  wittdraw 
water  from  the  canal  into  Eighteen  Mile  creek  have  ever  been 
execnted,  and  the  state  receives  no  revenue  therefrom. 

The  Kemiedy  &  Hatch  Lease. —  Before  the  amount  of  power 
belonging  to  the  state  at  Lockport  can  be  definitely  determined, 
there  must  be  had  an  adjudication  of  tlie  water  rights  belonging 
to  present  owners  under  the  Kennedy  &  Hatch  lease. 

Conditions  at  Lockport  After  Completion  of  Enlargement  in 
1862. —  This  canal  had  a  minimum  sectional  area  of  558  square 
■  feet  in  rock  and  a  flow  of  933  cubic  feet  per  second  (average  of  8 
gagings  above  the  locks  made  at  different  times  during  the  year 
1907  and  one  measurement  by  E.  Kuichling  in  1900.)  (S.  E.  Re- 
port 190T,  page  593).  The  average  of  gagings  below  the  spillway 
into  Eighteen  Mile  creek  taken  at  the  same  dates  is  691  cubic  feet 
per  second,  showing  a  spill  into  Eighteen  Mile  creek  of  242  cubic 
feet  per  second,  while  the  average  flow  in  Eighteen  Mile  creek  from 
measurements  on  the  same  days  give  232  cubic  feet  per  second, 
showing  a  n^ative  flow  in  Eighteen  Mile  creek,  probably  due  to 
measurement  errors  or  pondage  of  water.  The  results  of  ifr. 
Searles'  measurements  in  1876  were: 

Water  at  Lockport.  .  33,755  cu.  ft.  permin,^  562,6  cu.  ft  per  sec 
Water  at  Middleport  28,100  cu.  ft.  per  min.=  468.3  cu.  ft.  per  sec 
Water  at  HoUey.  ...  19,024  cu.  ft.  per  min.^ 317.0  cu.  ft.  per  sec 
Water  at  Rochester.    12,175  cu.  ft.  per  min.^=  202.9  cu.  ft.  per  sec 
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The  water  required  for  lockages  was  probably  between  75  and 
100  cubic  feet  per  second.  Using  the  latter  figure  there  has  been 
available  in  the  by-passes  at  Lockport  since  the  enlargement  of  the 
Erie  in  1893,  833  cubic  feet  per  second,  or  sufficient  for  about 
3,800  horsepower.  This  is  somewhat  in  excess  of  the  horsepower 
in  use  as  shown  iu  Table  III. 

The  232  cubic  feet  per  second  diverted  into  Eighteen  Mile  creek 
would  produce  on  the  175  feet  of  head  developed  3,700  horsepower, 
which  agrees  fairly  well  with  the  3,400  horsepower  in  use  as  given 
in  Table  IV,  The  horsepower  in  use  is  that  reported  by  the  power 
owners  themselves,  as  shown  in  the  Fourth  Annual  Report  of  the 
State  Water  Supply  Commission,  pages  603  and  694. 

Table  III  shows  the  size  of  developments  and  some  other  perti- 
nent facts  relative  to  plants  dependent  upon  the  by-passed  water 
at  Lockport. 

Table  III. 

Table  of  Water  Poweks  Dependent  os  By-Passed  Water 

AT  Lockport. 
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Power  from  Barge  Canal  at  Lockport. — As  stated  previously,  the 
Barge  canal  engineers  have  based  their  plans  upon  the  delivery  of 
1,237  cubic  feet  per  second  of  water  at  the  foot  of  the  Lockport 
locks.  They  estimate  that  with  a  traffic  of  10,000,000  tons  per 
year  162  cubic  feet  per  second  will  be  required  for  lockage,  power 
and  leakage  purposes.     The  net  flow  around  the  locks  will  thus  be 


,y  Google 


76  Secohd  Ashuai.  £epobt  op  the 

1,075  cubic  feet  per  seconcl,  which  on  the  49.1  feet  of  head  avail- 
able, will  give  4,800  horeepower. 

The  total  present  capacit;  of  wheel  installation  ia  26  per  cent 
in  excess  of  the  water  to  be  by-passed  by  the  Barge  canal.  During 
the  non-navigation  season  all  plants  could  be  run.  Thus  all  the 
water  available  could  be  used  in  the  local  industries  now  dep^ident 
upon  the  same  source  of  power. 

In  case,  however,  of  such  use  not  being  for  some  reason  consid- 
ered desirable,  the  Barge  canal  plans  permit  of  the  direct  develop- 
ment of  this  power  in  a  very  simple  and  economical  manner  by  a 
plant  at  the  end  of  the  flume  shown  on  the  Barge  canal  plans  termi- 
nating the  tunnel  by-pass. 

Table  IV  shows  the  installations  on  Eighteen  Mile  creek,  all  of 
them  entirely  dependent  upon  water  from  the  canal,  the  drainage 
area  of  the  creek  above  the  canal  being  only  2.2  square  miles.  Per- 
mission for  the  diversion  of  500  cubic  feet  per  second  from 
Niagara  river  for  use  at  Lockport  has  been  granted  by  the  Secre- 
tary of  War.  This  is  a  part  of  the  total  of  16,600  cubic  feet  per 
second  thus  far  granted.  Of  course  this  grant  will  be  ineffective 
unless  the  State  consents  to  the  carrying  of  this  water  in  the  canal. 
As  before  stated,  no  contract  or  grant  by  the  State  has  ever  been 
made  for  the  diversion  of  water  from  the  canal  into  Eighteen 
Uile  creek. 
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Conclusions  as  to  Diversions  into  Eighteen  Mile  Creek. —  It  ap- 
pears very  probable  that  the  State  will  require  1,237  cubic  feet  per 
second  or  more  to  operate  the  caual,  aud  that  unless  the  velocity  of 
flow  in  the  caual  above  Lockport  is  increased  bejond  the  value  fig- 
ured upon  by  the  engineers,  no  water  can  be  diverted  into  Eighteen 
Mile  creek.  The  maximum  velocity  in  the  entire  canal  will  occur 
in  the  section  above  Lockport,  and  hence  the  most  damage  to  trana- 
portation  would  be  done  by  an  increase  in  velocity. 

Middleport 

About  100  feet  of  fall  is  developed  in  Jeddo  creek  below  Middle- 
port.  The  diversion  from  the  canal  is  small,  however,  and  rests 
upon  no  claims  of  right  as  far  as  can  be  ascertained. 

Medina. 

Physical  Conditions.—  The  Erie  and  Harge  canals  cross  the 
Oak  Orchard  creek  at  ^Icdina.  When  the  Erie  Canal  was  first 
conceived,  it  was  expected  to  use  the  waters  of  Oak  Orchard  creek 
as  a  feeder,  and  as  early  at  1811  the  diversion  of  Tonawanda 
creek  into  Oak  Orchard  creek  to  augmeut  the  flow  was  projected. 
The  connecting  ditch  was  dug  in  1824  and  enlarged  in  1839  and 
1840.  The  feeder  ditch  is  about  four  aud  one-half  miles  long  and 
38  X  5  in  section.  The  water  was  originally  taken  into  the  canal 
from  beliind  a  dam  erected  by  the  State  through  a  feeder  channel 
about  2,000  feet  long,  ilill  owners  later  erected  a  dam  above  the 
State's  dam  and  diverted  the  water  at  a  higher  level,  using  the 
State's  channel  as  a  tail  race. 

In  the  18G0  enlargement  of  the  canal,  the  water  surface  of  the 
long  level  was  raised  and  instead  of  raising  the  State's  dam  on  Oak 
Orchard  creek  the  mill  raceway  has  since  been  used  as  the  feeder. 
As  a  matter  of  fact,  for  many  years  instead  of  acting  as  a  feeder 
this  arrangement  has  l)een  used  for  withdrawing  water  from  the 
canal  for  power  purposes.  The  amount  so  withdrawn  varies  with 
the  season,  more  being  withdrawn  in  the  dry  season  of  the  year. 
The  supply  bill  of  1012  carried  an  item  of  $23,500  for  the  repair 
of  the  dam  on  Tonawanda  creek  and  the  cnlai^nient  of  the  feeder 
on  Oak  Orchard  creek. 
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Oak  Orchard  swamp  is  the  site  of  a  large  drainage  project  now 
under  way,  and  it  is  probable  that  the  low  water  flow  of  the  stream 
will  be  less  than  ever.  The  water  of  Oak  Orchard  creek  and  the 
water  diverted  from  Tonawanda  creek  into  Oak  Orchard  creek 
belongs  to  the  State,  having  been  appropriated  for  canal  purposes. 
The  total  low  water  flow  below  the  canal  is  about  125  cubic  feet  per 
second,  which  will  give  on  the  146  feet  of  total  available  fall  about 
1,500  horsepower  of  continuous  power.  The  economic  develop- 
ment is  much  larger. 

Existing  Plants. —  The  power  of  Oak  Orchard  creek  is  used 
principally  in  the  generation  of  electricity.  Table  V  gives  the 
amounts  and  locations  of  the  installations. 

Table  V. 
*  PowEBS  ON  Oax  Obchabq  Ckbek. 
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other  Diversions  Western  Division. — As  indicated  by  Table  II, 
the  diversions  at  other  points  than  Lockport  and  Medina  are  small 
or  have  been  abandoned. 

Rochester. 

The  Erie  canal  passes  through  the  principal  business  section 
of  Rochester  and  crosses  the  Genesee  on  an  aqueduct,  the  elevation 
of  the  water  surface  at  the  aqueduct  being  at  513.0.  No  water 
is  directly  diverted  from  the  Erie  though  there  is  considerable 
leakage  into  the  river. 

State's  Rights  in  Waters  of  Oenesee  River. —  Table  J.,  pftge 
290,  of  Vol,  II,  First  Annual  Report  of  the  Conservation  Commia- 
sion  shows  that  the  state  has  a  right  to  160  cubic  feet  per  second  of 
flow  of  the  Genesee  river  during  the  canal  season,  which  ri^t  it 
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bought  and  paid  for  and  used  at  variouB  timee  for  the  Eri«  caiuL 
(The  18  cubic  feet  per  second  frcon  the  Kockville  reeervoir  is 
omitted,  as  the  reservoir  was  constructed  previoue  to  the  awards 
of  1866). 

Barge  Canal. —  The  Barge  canal  divergee  from  the  Erie  canal 
near  South  Greece,  passing  to  the  south  of  Eochester  (See  Plate 
III).  It  is  to  cross  the  Genesee  in  a  pool  formed  by  a  dam  with 
movable  creat  to  be  built  about  1,300  feet  above  the  Erie  aque- 
duct.   The  low  water  elevation  of  the  pool  will  be  512.6. 

We  showed  ia  Table  I  that  in  order  to  keep  the  Barge  canal 
flowing  full,  the  minimuTti  amount  of  water  required  at  Btock- 
ville  may  be  813  cubic  feet  per  second  and  the  maximum,  1,260 
cubic  feet  per  second,  and  stated  afterward  that  all  of  the  water 
delivered  at  Brockville  could  be  put  through  the  canal  section  to 
South  O-reece  without  interfer^ice  with  navigation. 

The  requir^nents  of  the  canal  between  Brockville  aud  Mace- 
don,  exclusive  of  water  for  power,  are  shown  in  Table  VI.  These 
allowances  are  liberal. 

Table  VI. 
Watee  Reqcieementb  of  Babqb  Cabal,  Brockville  to  Macb- 

DON DiSTAHCB  46  MiLES. 

Cubic  twt. 
perxmiad 

Evaporation,  percolation,  etc,  3.5  cu.  ft.  per  sec.  per  mile  161 

Leakage  at  aqueducts,  etc 8 

Leakage  at  lock  gates  and  valves 14 

Loss  over  waste  weirs 13 

Water  for  power 0 

Water  for  lockages 140 

336 

Water  Available  from  Barge  Canai  at  Rochester  for  Power. — 
If  only  the  minimum  carrying  capacity  of  the  Barge  canal  be 
realized,  we  deduct  from  815  cubic  feet  per  second  the  336  cubic 
feet  per  second  of  canal  requirements  east  of  Brockville  given  in 
Table  VI  and  add  the  160  cubic  feet  per  second  of  the  flow  of 
the  Genesee  river  acquired  and  paid  for  by  the  State  for  its  Erie 
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canal,  giving  03d  cubic  feet  per  second  na  the  minimum  amount  of 
water  available  for  power  at  South  Greece. 

If  the  maximum  carrying  capacity  of  the  canal  be  realized,  the 
quantity  available  for  power  is  1,260  —  336  +  160  =^  1,084  cubic 
feet  per  second. 

Propoaed  Development  at  Rochester. —  It  is  proposed  to  take 
this  surplus  water  from  the  Barge  canal  at  the  point  where  it 
leaves  the  Erie  canal  near  South  Greece,  and  conduct  it  through 
the  £rio  canal  to  a  point  near  the  river.  From  thence  it  would  be 
taken  in  a  pressure  tunnel  to  a  plant  on  the  river  bank.  The 
head  for  this  development  would  be  250  feet  With  639  cubic 
feet  per  second,  about  14,500  H.  P.  could  be  realized.  This  ia  the 
probable  minimum.  With  1084  cubic  feet  per  eecond,  about 
25,000  H.  P.  could  be  realized.  This  is  a  maximum  figure  and 
the  amount  realized  will  almost  certainly  be  less.  It  ie  not  pos- 
sible, with  the  data  available,  to  estimate  this  power  with  any 
degree  of  certainty.  Attention  is  called  to  the  fact  that  this  pro- 
ject does  not  contemplate  any  changes  In  the  Erie  canal  nor  any 
increased  velocity  at  critical  points  over  that  required  for  the 
operation  of  the  canal.    ( See  page  71.) 

The  160  cubic  feet  per  second  to  be  taken  from  the  Genesee  ia 
available  during  the  navigation  season  only.  During  the  remaainder 
of  the  season  this  will  be  more  than  offset  by  the  fact  that  no  water 
will  be  required  to  operate  the  Barge  canal,  or  at  most  only  a  very 
small  amount. 

The  power  at  this  point  will  be  a  steady  power  available  24 
hours  per  day,  365  days  per  year.  For  complete  utilization  on  a 
commercial  load  having  a  curve  of  the  customary  shape,  it  should 
be  supplemented  with  steam  or  be  used  in  connection  with  some 
power  that  can  be  controlled  without  waste  to  meet  demands. 
Supplemented  with  ateam  running  an  average  of  four  or  five  hours 
per  day,  a  peak  load  of  about  double  the  hydraulic  H.  P.  could  be 
handled. 

Report  on  the  Smplus  Water  Power  of  Uie  Barge  Canal  in  die 
Mohawk  River  Drainage  System. 
In  determining  the  amount  of  wat«r  power  created  by  the  con- 
struction of  the  Barge  canal  in  the  drainage  basin  of  the  Mohawk 
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river,  the  relation  of  the  proposed  Bourceft  of  water  supply  to  the 
requirements  of  navigation,  as  well  as  to  the  present  source*  of 
supply  of  the  Erie  canal,  must  be  considered.  That  the  State, 
having  spent  great  sums  of  money  in  the  building  of  reservoire 
and  feeders  for  a  sufficient  supply  of  water  for  the  canal,  should 
be  entitled  to  whatever  beneficial  effect  these  works  would  have  in 
r^ulating  the  flow  of  the  Mohawk  river  seems  jnatifiable.  It  is 
one  of  the  purposes  of  this  report  to  show  to  what  extent  the  low 
water  flow  of  the  Mohawk  may  be  increased  and  to  point  out  how 
this  increase  in  flow  may  be  brought  about  and  utilized. 

Power  is  developed  on  the  main  branch  of  the  Mohawk  river  at 
only  two  points,  namely,  Cohoes  and  Little  Falls.  A  small 
development  owned  by  the  city  of  Bome  at  Ridge  -Mills,  three 
miles  above  Home,  and  just  below  the  Delta  Dam,  was  in  use  until 
recently.  This  plant,  used  for  the  purpose  of  pumping  water  for 
[he  Rome  city  water  supply  system,  was  abandoned  upon  the  com- 
pletion of  a  gravity  supply  system.  On  West  Canada  creek  there 
are  sei-eral  developments,  which  will  be  more  or  less  affected  by 
the  regulated  flow  which  will  be  brought  about  by  the  Hinckley 


Water  Supply  ot  Summit  Level  of  Old  Erie  CanaL 

The  Erie  canal  has  a  summit  level  extending  from  Utiea  to 
Syracuse.  This  level  is  approximately  fifty  miles  long.  The 
water  supply  is  secured  by  means  of  several  feeders  which  divert 
water  from  various  creeks,  some  of  which  are  supplemented  with 
storage  reservoirs.  In  addition  to  these  feeders  the  Black  River 
canal  enters  the  level  at  Rome,  bringing  water  from  the  Black 
River  watershed.  The  Mohawk  River  is  also  utilized  at  Rome  as 
a  source  of  supply.  The  State  Engineer's  reports  make  the  state- 
ment that  in  times  of  low  water  the  entire  flow  of  the  Mohawk 
River  at  Rome  is  diverted  into  the  canal.  The  feeders  to  tJie 
south  of  the  canal  beginning  at  the  westerly  end  of  lie  level  are  — 
Orville  (Butternut  Creek),  Fayette\'ille  (Limeetone  Creek),  Chit- 
tenango  (Chittenango  Creek),  Cowasselon  (Cowasselon  Creek), 
Oneida  (Oneida  Creek),  and  Oriskany  (Oriskany  Creek).  No 
power  is  developed  upon  these  first  five  streams  between  the  point 
of  their  diversion  and  Oneida  Lake  into  which  they  discharge. 
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There  is  a  small  development  between  the  Oriskany  feeder  and  ita 
entrance  into  the  Mohawk.  This  plant  can  only  ran  four  (4) 
months  with  its  installation  of  134  H.  F.  on  a  12  ft.  head. 

The  minimum  yield  of  these  various  sources  of  supply  was  esti- 
mated in  the  1901  Barge  Canal  report  by  Mr.  Emil  Kuichliug. 
In  1907  gaging  stations  were  established  in  all  these  streams, 
with  the  exception  of  Oriskany  Creek,  and  records  have  been 
made  o£  the  run-off  to  date.  Fortunately  we  have  the  yield 
recorded  for  the  two  exceptionally  dry  seasons  of  1908  and  1909. 
Up  to  1900  the  state  engineer's  reports  contained  a  table  of  feeders 
and  tlie  quantity  o£  water  they  furnished  the  canal.  As  will  be 
seen  by  the  annexed  table  these  values  are  much  too  high  and  do 
not  bear  out  the  conservative  estimate  of  Mr.  Kuichling  or  the 
recorded  measurements. 
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The  amount  of  water  which  is  allowed  to  flow  southward  on 
the  summit  level  of  the  Black  Kiver  canal  at  Boonville  ia  11,000 
to  13,000  cubic  feet  per  minute  or  183  to  217  cubic  feet  per  sec- 
ond. All  of  this  docs  not  enter  the  canal  through  the  Black  River 
canal,  as  a  large  portion  passes  over  waste  weirs  and  enters  the 
Lansing  Kill  and  the  Mohawk  river.  The  amount  thus  lost  from 
the  Black  River  canal  can  be  regained  at  Rome,  however,  through 
the  Mohawk  river  feeder.  The  minimum  supply  from  the  Black 
River  canal  at  Rome  was  estimated  by  Mr.  Kuichling  at  104  cubic 
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feet  per  socond.  The  State  Engiueer's  reports  previous  to  1900 
gave  thfe  supply  from  the  Bl&ck  Kiver  canal  and  Mohawk  river  as 
216  cubic  feet  per  second.  A  gaging  station  which  has  been  main- 
tained at  Rome  above  the  feeder  dam  shows  a  minimmn  mean 
monthly  discharge  of  148  cubic  feet  per  second.  This,  however, 
undoubtedly  contains  considerable  water  from  the  Black  Rivw 
canaL  However,  assuming  Kuichling's  minimum  for  the  canal 
104  cubic  feet  per  second  and  148  cubic  feet  per  second  for  the 
river,  the  total  252  cubic  feet  per  second  would  be  the  minimum 
yield  at  Rome.  An  average  of  sixteen  gagiugs  in  the  Black  River 
canal,  made  in  1907,  1908,  and  1909  show  llO  cubic  feet  per  sec- 
ond flowing  in  the  canal,  so  that  disregarding  the  portion  of  the 
Black  river  canal  water  which  is  incorporated  in  the  flow  of  the 
Mohawk  at  Rome  it  is  probably  safe  to  say  that  the  supply  from 
the  canal  itself  was  104  cubic  feet  per  second,  while  whatever  water 
was  needed  up  to  the  limit  of  the  stream  was  abstracted  from  the 
river  through  the  feeder. 

As  to  the  Oriskany  feeder,  Mr.  Kuichling  estimated  a  minimum 
yield  of  38  cubic  feet  per  second.  The  State  Engineer's  reports 
previous  to  1900  stated  100  cubic  feet  per  second  as  the  supply. 
Qagings  in  the  creek  were  maintained  from  1898  to  1900,  and 
the  minimum  flow  recorded  during  this  period  was  73  cubic  feet 
per  second  for  a  mean  monthly  flow. 

This  sums  np  the  water  supply  to  the  summit  level  of  the  old 
Erie  canal.  It  may  be  said  that  several  measurements  have  been 
made  in  the  level  itself  both  east  and  west  of  Rome,  and  also  at 
Syracuse.  These  gagings,  some  of  which  are  not  simultaneous,  are 
not  sufficient  in  ntunber,  so  that  dependence  may  be  placed  upon 
them.  They  may  be  found  in  the  1907,  1908  and  1909  reports 
of  the  State  Engineer  and  Surveyor. 

Water  Sui^ly  of  Rome  Summit  Level  of  Barge  Canal. 

All  the  sources  of  supply  for  the  Rome  sunmiit  level  of  the  old 
canal  are  to  be  retained  for  the  Barge  canal.  The  water  from  the 
feeders  to  the  south  of  the  canal  between  Rome  and  Syracuse  will 
be  brought  eastward  to  New  London  where  it  will  be  disdiai^ed 
into  the  Barge  canal.    The  Black  River  canal  will  enter  the  Barge 
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canal  at  Home  via  the  Krie  at  its  intersection  with  the  line  of  the 
Barge  canal.  The  Oriskany  feeder  will  enter  the  Mohawk  river  and 
summit  level  at  Oriakany,  the  old  canal  being  abandoned  between 
Oriskany  and  Rome. 

In  addition  to  these  sources,  the  water  of  the  Mohawk  river 
will  be  stored  by  meanis  of  the  Delta  dam,  the  reservoir  having  a 
total  capacity  of  2.75  billion  cubic  feet,  and  will  be  capable  of 
regulating  the  flow  of  the  Mohawk  at  the  dam,  so  that  430  cubic 
feet  per  second  will  be  available  in  a  season  of  minimum  rainfall. 
The  low  water  summer  flow  .of  the  Mohawk  at  this  point  was 
165  cubic  feet  per  second  in  1908.  This  reservoir  therefore  will 
add  270  cnbic  feet  per  second  to  the  low  water  flow  in  the  driest 
year  if  operated  to  give  a  uniform  flow  the  entire  year,  as  nearly  as 
can  be  done.  The  Hinckley  reser^-oir  on  West  Canada  creek  will 
store  3.4  billion  cubic  feet  of  water  ou  this  stream,  and  this  water 
will  be  diverted  by  means  of  a  feeder  from  below  Trenton  Falb  to 
Nine  Uile  creek  near  South  Trenton,  whence  the  water  will  be 
taken  to  the  summit  level.  The  cajiacity  of  this  feeder  is  3  50  cubic 
feet  per  second,  and  this  is  the  amount  which  it  is  proposed  to 
divert.  By  utilizing  only  the  water  stored  in  this  reservoir  161 
cubic  feet  per  second  could  he  diverted  from  the  watershed  for  the 
supply  of  the  canal  during  a  period  of  244  days.  As  a  matter  of 
fact,  however,  no  just  claim  could  be  made  against  the  State  for  the 
diversion  of  any  water  which  it  was  impracticable  for  the  riparian 
owners  bdow  the  point  of  diversion  to  utilize.  An  estimate  has  been 
made  of  the  amount  of  water  that  oonld  be  diverted,  including 
stored  water,  and  not  disturb  the  natural  flow  of  the  stream  when 
it  was  below  630  cubic  feet  per  second,  the  flow  which  is  available 
for  60  f»er  cent,  of  the  time,  and  a  limit  beyond  which  it  is  usually 
oonsidered  to  be  impracticable  to  develop  power.  This  estimate 
shows  that  using  the  reservoir  to  produce  as  nearly  as  possible  a 
steady  flow  throughout  the  year,  as  proposed  by  the  Bai^  Canal 
engineers,  such  flow  would  be  550  cubic  feet  in  a  year  of  minimum 
rainfall.  The  natural  flow  in  a  year  of  minimum  rainfall  is  180 
cnbic  feet  per  second.  Hence  the  net  addition  to  the  low  water 
flow  of  the  Mohawk  from  this  source  is  550  — 180  =  370  cubic 
feet  per  second.    The  diversion  contemplated  is  350  cubic  feet  per 
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second ;  and  an  average  of  320  cubic  feet  per  second  could  be  di- 
verted without  interfering  with  the  natural  flow  of  the  stream  when 
below  the  60  per  cent,  point. 

Assuming,  therefore,  that  the  reservoirs  are  to  be  operated  to 

give  uniform  flows  ae  described,  the  net  additions  to  the  low  water 

supply  of  the  Rome  level  of  the  Barge  canal  and  Mohawk  river  is 

thus :  270  cubic  feet  per  second  +  370  cubic  feet  per  second  ^  640 

.  cubic  feet  per  second. 

The  requirements  of  the  Erie  canal  lockage,  leakage  through 
gates,  etc.,  at  Svracuae  have  averaged  about  95  cubic  feet  per 
second.  The  similar  requirements  of  the  Barge  canal  at  New 
London  will  be  about  130  cubic  feet  per  second  or  the  westward 
flow  from  the  Bai^  canal  will  he  about  35  cubic  feet  per  second 
greater  than  the  westward  flow  of  the  Erie.  Seepage  and  other 
losses  will  not  be  materially  different  in  the  two  systems. 

Thus  the  net  effect  of  the  new  Barge  canal  system  on  the  low 
water  flow  of  the  Jlohawk  river,  assuming  that  the  Delta  storage 
is  used  to  produce  a  uniform  yearly  flow  at  its  outlet,  that  the 
Hinckley  reservoir  is  used  to  produce  a  regulated  flow  for  the 
Nine  Mile  creek  diversion  in  the  manner  previously  described, 
and  that  all  surplus  is  turned  eastward,  will  be  an  increase  of 
640  —  35  =  605  cubic  feet  per  second  or  say  600  cubic  feet 
per  second.  If  the  reservoirs  are  used  for  supplementing  the 
stream  flow  at  times  of  minimum  flow  only,  then  the  correspond- 
ing addition  to  minimum  flow  will  be  much  greater. 

The  question  of  the  amount  of  power  which  can  be  developed 
at  the  respective  sites  will  now  be  taken  up. 

Delta  Dam. 

This  development  will  be  made  the  subject  of  a  separate  report, 
and  will  not  be  gone  into  detail  here  except  to  state  the  amount, 
of  power.  Two  thousand  three  hundred  H.  P.  can  be  developed  at 
the  dam  site  on  a  60  per  cent,  of  the  time  basis,  but  due  to  the  fluc- 
tuating head  it  will  be  necessary  to  install  2  —  2300  H.  P.  units, 
making  a  total  installation  of  4,600  H.  P.  The  minimum  power 
available  would  be  1,200  H.  P.  This  development  assumes  that 
only  2.5S  billion  cubic  feet  of  the  2.75  billion  cubic  feet  of  storage 


,y  Google 


CONSEHVATIOK    COMMISSION.  87 

available  is  used.  This  will  decrease  the  regulated  flow,  however, 
only  10  cubic  feet  per  second,  making  it  425  instead  of  435.  By 
parsing  the  water  from  the  Black  river  feeder  through  the  reservoir 
or  making  a  separate  installation  therefor,  about  600  H.  P.  more 
would  be  available. 

Nine  Mile  Creek. 

There  are  two  sites  for  the  development  o£  power  on  Xino  Jlile 
creek, —  one  at  the  end  of  the  feeder  canal  where  the  water  will 
be  dropped  47  feet  into  the  creek,  and  another  which  can  be  made 
available  by  the  construction  of  a  ;JO-foot  dam  just  below  the  vil- 
lage of  Stittville.  A  canal  about  two  miles  long  from  this  dam 
will  enable  a  concentration  of  100  feet  of  head  (net). 

These  developments,  the  former  called  "A"  and  the  latter  "  B" 
for  convenience,  are  capable  o£  producing  the  following  power  with 
350  second  feet  diversion: 

•■A"  ■■B-  ToUl 

QOfo  of  time  power  1,500  H.  P.  3,920  H.  P.*  5,420  H.  P. 
Continuous  power.        1,500  H.  P.       3,245  H.  P.*       4,745  H.  P. 

Little  Falls. 

The  estimate  of  the  power  created  at  Little  Falls  is  basod  on  the 
following  assumptions:  The  State  is  entitled  to  the  amount  of 
water  now  used  by  the  Erie  canal.  It  will  also  be  entitled  to  all  the 
increase  in  the  natural  flow  of  the  river  due  to  storage  in  the 
Hinckley  and  Delta  reservoirs,  as  well  as  all  other  surplus  water 
which  may  com©  from  sources  primarily  appropriated  for  canal 
purposes.  In  addition  to  this  it  may  use  whatever  flow  is  in 
excess  of  60  per  cent,  of  the  present  natural  flow  of  the  stream, 
that  is,  all  water  flowing  above  1,630  cubic  feet  per  second. 

The  present  lamount  of  water  by-passed  for  canal  purposes  is, 
according  to  the  best  information  obtainable,  150-j-  cubic  feet  per 
second  diverted  through  the  Little  Palls  feeder  from  the  pond 
above  the  State  dam,  and  about  60+  oubic  feet  per  second  brought 
eastward  in  the  canal  itself,  making  a  total  of  210f  cubic  feet  per 
second.  The  requirements  for  the  Barge  canal  for  lockage,  etc, 
are  235  cubic  feet  per  second  per  10,000,000  tons  traffic,  or  an  in- 
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crease  of  25  cubic  feet  per  Becond  over  the  preset  use.  The 
amoimt  of  stored  water  which  would  have  been  available  during  a 
period  esteodiug  from  June,  1907,  to  December,  1911,  plus  the 
excess  flow  40  per  cent,  of  the  time  leas  the  25  cubic  feet  per 
second  increase  in  use  for  canlal  porpoeeB,  showed  that  400  cubic 
feet  per  second  would  have  been  available  for  60  per  cent  of  the 
time.  On  40.5  feet  of  head  with  80  per  cent,  efficiency  there 
would  then  be  available  1,470  H.  F.  for  60  per  cent  of  the  tima 
It  was  shown  above  that  the  additicm:  to  the  low  wat«r  flow  of 
the  Mohawk  due  to  the  Delta  and  Hinckley  reservoirs  operated 
throughout  the  year  will  be  600  cubic  feet  per  second,  leaving  a 
net  575  cubic  feet  per  second  added  for  power  purposes  at  Little 
Palls.    This  is  not  added  continuously,  however. 

Mindenville. 

The  next  possible  site  for  the  development  of  power  is  at 
Mindenville.  The  canal  line  after  traversing  the  river  for 
several  miles  below  Little  Falls  enters  a  land  line  which  is  about 
4.1  miles  long  and  is  locked  down  into  the  river  again  at  Minden- 
ville, This  pool  is  maintained  by  the  "  Rocky  Rift "  dam  which 
is  of  the  needle  type  of  movable  creet.  The  fixed  crest  is  at  eleva- 
tion of  319.5,  but  the  water  level  is  maintained  in  low  water  by 
means  of  gates  at  elevation  322.5.  The  bead  available  at  Miuflcn- 
ville  is  normally  20.5  feet,  but  is  reduced  to  15.1  at  maximum 
navigable  stage.  The  land  line  is  of  standard  section,  75  feet 
bottom,  2  on  1  slope  and,  as  at  Lockport,  could  carry  1,237  cubic 
feet  per  second  without  detriment  to  navigation.  The  flow  avail- 
able 60  per  cent,  of  the  time  is  1,700  cubic  feet  per  eecond,  the 
minimum  flow  being  9'25  cubic  feet  per  second.  The  power 
available  would  then  be  on  the  basis  of  1,237  cubic  feet  per  second 
for  mnximum  flow;  normal  head  2,300  H.  P.  or  1,700  H.  P.  for 
15.1  feet  head.  The  continuous  power  available  with  20.5  feet 
head  would  be  1,722  H.  P. 

The  Crescent  and  Vischer  ferry  developments  are  not  taken 
up  here,  as  they  have  been  more  fully  described  elsewhere  in 
diis  report.  At  these  two  sites,  it  is  possible  to  install  econcnnically 
at  least  24,000  H.  P. 

The  question  of  the  development  of  power  at  the  movable  dams 
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is  one,  the  solution  of  which  has  uot  been  attempted.  They  have 
been  designed  to  leave  no  obstruction  in  the  river  from  the  time 
navigation  closes  in  the  fall  until  it  opens  in  the  spring. 

Cohoes. 

The  history  of  the  development  of  power  on  the  Mohawk  river 
at  Cohoes  b^ins  in  1826,  when  the  L^islature  authorized  the 
Cohoea  company  to  take  water  from  the  Mohawk  river  subject  to 
the  needs  of  navigation,  for  the  purpose  of  developing  water 
power  which  was  to  be  sold  to  vaxiouB  manufacturing  interests. 
Barge  Canal  Bulletin  Series  III  No.  4,  contains  in  the  form  of 
memoranda  and  opinions  by  the  State  Engineer,  Attorney-Gen- 
eral, Advisory  Board  of  Consulting  Engineers,  the  Canal  Board, 
the  history  of  the  operation  of  the  Cohoes  company.  The  attempt 
of  the  Cohoee  company  to  obtain  by  legislation  the  surplus  power 
created  by  the  Crescent  dam  met  with  the  disapproval  of  all  of 
the  above  mentioned  officials,  and  the  bills  introduced  in  their 
favor  failed  to  pass. 

The  use  of  water  by  the  Cohoes  company  is  at  present  very 
uneconomical.  There  are  hydraulic  canals  leading  frmn  the  dam 
through  which  the  water  ia  led  to  the  wheels  of  their  customers, 
these  canals  being  at  five  different  levels,  furnishing  18,  3S,  22.7, 
14  and  24  feet  heads  respectively,  making  a  total  of  103.7  feet 
fall  between  the  crest  of  the  dam  and  the  tail  water  above  the 
State  dam  which  maintains  the  pool  of  the  Champlain  canal  across 
the  Mohawk  river. 

It  is  understood  that  the  Cohoee  company  has  made  plans  for 
the  construction  of  a  hydro-electric  plant  capable  of  using  the 
entire  head,  and  by  this  method  furnish  electric  energy  to  their 
customers  instead  of  water.  Upon  the  103.7  feet  head  availably 
with  the  present  natural  flow  of  the  river,  it  is  possible  to  develop 
60  per  cent,  of  an  average  year  —  33,000  —  24-hour  H.  P. 

Just  how  much  water  is  used  to  supply  the  present  flight  of 
locks  at  Cohoes  has  not  been  determined.  The  amount  of  water 
taken  into  the  canal  at  the  Kexford  Flats  feeder  based  on  current 
meter  discharge  measurements  made  at  various  times  is,  on  the 
average,  about  212  cubic  feel  per  second.*     It  has  been  stated 

•  Baa  8t«ta  EnciDMr'a  Report  1907.  p.  483;  ItOS.  p.  890;  ISIO.  p,  503. 
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that  the  diversion  ia  at  its  maximum  in  August,  and  averages  about 
270  cubic  feet  per  second.  In  addition  to  this  amount  there  is 
50  to  100  cubic  feet  per  second  flowing  in  the  canal  above  the 
feeder.  As  the  estimated  quantity  necessary  to  supply  the  locks 
on  the  Waterford  flight  is  only  WO  cubic  feet  per  second  it  is 
apparent,  assuming  the  present  use  to  be  as  much  as  stated,  that 
the  State  will  not  use  any  more  water  for  navigation  purposes 
than  at  present,  even  if  there  should  he  considerable  waste  of 
water  in  operating  the  locks. 

Inasmuch  as  there  will  be  no  more  draft  on  the  river  for  water 
for  canal  purposes  than  there  is  at  the  present  time,  the  amount 
of  water  which  will  be  made  available  due  to  storage  regulation 
by  canal  works,  will  be  of  the  same  amount  as  at  Little  Falls  (all 
regulation  occurs  above  Little  Falls).  Therefore,  carrying  out 
the  idea  as  to  the  right  of  the  State  to  develop  this  stored  water, 
as  well  as  water  flowing  in  excess  of  the  amount  which  the  present 
private  users  can  utilize  (assnmed  to  be  that  in  excess  of  the  flow 
available  60  per  cent,  of  the  time),  there  would  be  available  for 
60  per  cent,  of  the  time  3,800  H.  P.  of  24-hour  power  on  the 
108.7  feet  head. 

Making  a  summary  of  the  power  which  ean  be  developed  on  the 
Mohawk  watershed  in  connection  with  the  construction  of  the 
Barge  canal,  we  have : 

Table  VIIL 

SuMjrAEY  OF   Power  on  Mohawk  River  Created  by  Bahge 

Canal  Constbcction. 
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PRELIMINARY  REPORT  ON  POWER  DEVELOPMENT 
AND  TRANSMISSION  IN  THE  CAPITAL  DISTRICT. 

Territory  to  be  Covered. 
The  term  "Capital  District"  as  used  herein  is  intended  to 
cover  the  region  within  five  miles  of  the  cities  of  Albany,  Troy 
and  Schenectady.  The  best  sources  of  power  from  the  Barga 
canal  lie  near  the  center  of  the  district  and  transmission  of  power 
at  standard  generator  voltage  (11,000  volts)  without  the  inter- 
vention of  atep-up  and  step-down  transfonnera  is  economically 
practicable.  The  area  served  could  be  greatly  extended  by  trans- 
forming up  to  higher  voltages  should  it  be  thought  wise  to  carry 
the  developments  to  the  economic  limits  at  once  and  transmit 
further  distances  to  such  mties  as  Amsterdam,  Fonda,  Johnstown, 
Glovorsville,  Saratoga,  Ballston  and  Hudson.  The  local  sources 
of  power  when  developed  to  full  economic  capacity  are  believed  to 
be  amply  sufficient  to  serve  for  some  time  this  larger  territory, 
basing  the  probable  requirements  upon  the  experience  of  privately 
owned  systems  in  this  State.  In  this  report,  however,  we  confine 
ourselves  to  the  Capital  District  as  first  dtflned  and  figure  upon 
local  sonreea  of  power  being  reser\'ed  for  local  uses. 

Large  Local  Sources  of  Cheap  Power. 
Tal)le  IX  gives  the  local  sources  of  undeveloped  power  which 
answer  to  the  requirements  of  being  large  and  cheap  both  in  firat 
cost  and  delivery  of  power.  Plate  V  shows  their  position  in  the 
Capital  District,  Their  location  near  the  center  of  the  district 
is  one  of  the  factors  contributing  to  the  cheapneaa  with  which 
power  can  be  supplied  to  the  district.  The  Capital  District 
is  favorably  situated  to  receive  cheap  power  from  other  larfje  and 
more  distant  sources,  such  as  the  Sacandiiga  and  other  Hudson 
powers,  hut  the  local  supplies  mentioned  are  the  cheapest  and 
should  he  ample  for  a  long  period    to  come. 

Stream  Flow  Data. 
Table  IX  ia  baaed  upon  stream  flow  records  at  Dunsbach  Ferry 
on  the  Mohawk  extending  over  a  period  of  thirteen  (13)  years, 
and  at  ilcehanicvillo  on  the  Hiidson  extending  over  a  period  of 
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tweoty-four  (24)  years.  The  developments  propoaed  are  for  r^u- 
lated  stream  flows,  the  >Iohawk  regulated  by  the  Hinckley  and 
Delta  reservoirs  and  the  Hudson  by  tbe  Sacandaga  reservoir.  Our 
studiee  of  tbe  requiremraits  of  the  Barge  canal  show  that  the 
Hinckley  and  Delta  reservoirs  could  be  used  to  r^ulate  tbe  streams 
at  tbe  reservoir  dam  sites  tbe  year  around  and  still  furmali  ample 
water  for  canal  purpoeea  during  tbe  nevigation  aeeaon,  and  anch 
a  use  of  tbe  stored  water  is  contemplated  herein.  This  is  due  to  tbo 
fact  that  stream  flow  data  obtained  since  the  original  estimates  iot 
tbe  Barge  canal  water  supplies  sbow  that  the  run-off  of  West 
Canada  creek  is  much  greater  than  was  assumed  in  Kuchling's 
original  estimates. 

In  the  scheme  as  worked  out,  developments  at  Waterford  and 
Troy  would  not  be  made  until  the  demand  bad  exceeded  the  full 
economic  capacity  of  Crescent  and  Vischer  Ferry  with  tbeir 
steam  auxiliary  (35,000  H.  P.).  The  construction  of  the  Sacan- 
daga reservoir  will  doubtless  precede  tbe  development  of  so  large 
e  market  demand  as  35,000  H.  P.  within  the  Capital  District. 


,y  Google 


PLATE  VI 


STATE'  OF  NEW  VORK 
CONSERVATION  COMMISSION 

DIVISION  or  INLAND   WATERS 

POWER  PERCENTAGE  OF  TIME  CURVES 

SHOWING  THE  AVAILABLE  POWER  AT 

CRESCENT  AND  VISCHER  FERRY  DAMS 

MAY   1913.      ^.^A^tSfl--*.-—-.    ..DIW.ENS'r. 
..-.CHIEr  ENSR 


.,  Google 


.,  Google 


Conservation  Cokuission. 


ii 

=1 

1^ 

s 

3^ 

: 

ml 

tS    S   8   S 
SS   =   =   - 

II- 

1 

1 

1 

rf 

; 

^1 
si 

s  s  s   ■■ 

S  '   -     : 

^f 

§   i   §   §   1' 

t  ::  2  a  s 

II 
ll 

1 1 11  1  { 

b  t 

11 

II 

i  §  1  i  § 

^f 

§   S   1   §   i 

c;     «     t-     2     3 

If 

§  §  S  §  i 

»■   -■   "    •■   5 

1 

s  s  i  h  ; 

^ 

i 

! 

J^ 

.,  Google 


94  Second  Anncai,  Kbfobt  or  the 

Plant  Capacities  aTtd  Power  Costs  Crescent  arid  Vijscher 
Ferry. —  The  power  percentage  of  time  curve  at  Crescent  ^own 
on  Plate  VI  gives  for  60  per  cent,  of  the  time  a  plant  capaoity 
of  about  10,000  H.  P.,  and  for  50  per  cent,  of  the  time  12,700 
H.  P.,  and  for  c<mtinuou3  power  a  peak  capacity  of  7,800  H.  P., 
and  like  amounte  are  available  at  Viscber  Ferry,  the  pondage 
being  unlimited  for  all  practical  purposes  at  both  places.  With 
these  figures  as  a  preliminary  guide,  estimates  of  yearly  costs  have 
been  made  for  diiferent  installations  and  peak  loads  as  shown  in 
Table  X.  The  amount  of  steam  produced  power  reqiiired  for 
each  case  was  arrived  at  by  comparing  the  actual  monthly  load 
curves  of  a  company  supplying  a  large  city  and  surrounding 
territory  in  this  State  with  the  monthly  stream  flows  as  given  by 
past  gagings.  The  yearly  costs  of  power  from  different  develop- 
ments were  then  computed.  Table  X  gives  the  results  of  these 
studies. 

Table  X. 

PowEB  Costs  fob  Vakiods  Installations  Ceescent  and 
ViscHBK  Feeet. 
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While  the  exact  shape  of  the  load  curve  cannot  be  predicted, 
a  combination  of  urban  loads  in  any  locality  will  not  vary  much 
in  form.  The  relation  of  the  peak  to  the  average  load  and  the 
distribution  of  the  load  throughout  the  day  and  the  year  will  be 
about  the  same  in  all  plants  carrying  a  diversified  city  load. 
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The  limit  of  the  peak  which  can  be  carried  by  the  Crescent  and 
Vischer  Ferry  plants  with  24,000  H.  P.  of  water  wheels  and 
16,000  H.  P.  of  steam  auxiliary  is  about  38,000  H.  P.  Any 
further  addition  of  4,000  H.  P.  of  eteam  power  (the  total  plant 
does  not  add  at  all  to  the  peak  capacity  and  saves  very  little  coal. 
The  plant  combination  of  24,000  H.  P,  of  water  and  16,000 
E.  P.  of  steam  gives  cheapest  power  when  operated  for  a  pe«k 
of  about  35,000  H.  P.,  and  at  the  same  time  such  operation  leaves 
a  re8er\'e  capacity  of  water  wheels.  It  is  to  be  noted  that  a 
further  addition  of  4,000  H.  P.  of  steam  power  the  total  plant 
being  operated  at  39,500  H.  P.  peak)  gives  a  cost  per  H.  P.  for 
additional  peak  capacity  above  31,600  H.  P.  but  little  in  excess 
of  the  cost  of  power  from  a  3,800  H.  P,  development  at  Water- 
ford  without  auxiliary  ($7.87  as  against  $7.30).  The  steam 
power  is  the  more  desiralile  because  of  its  'adding  to  the  relia- 
bility of  the  system. 

Market  Present  Supply. —  The  Capital  District  is  now  supplied 
with  water  power  from  the  Spier  Falls,  Mechanicville,  Troy, 
Waterford,  Cohoes,  Schaghticoke,  Johnsonville,  and  some  other 
small  developments.  Table  XI  shows  the  amounts  of  these  de- 
velopments, all  of  which  are  supplemented  with  steam  power 
located  at  various  points. 

Table  XI. 

Water  Power  Now  Supplying  the  Capital  District. 

Ijistallation. 

Pl«c«  H.P.  River 

Spier  Falls 25,000  Hudson 

Mechanicville    5,700  Hudson 

Troy 2,500  Hudson 

Troy 1,150  Poestenkill 

Waterford 650  Mohawk 

Cohoes 12,100  Mohawk 

Schaghticoke 20,000  Hooaick 

Johnsonville 6,000  Hooeick 


78,100  H.P. 
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Of  this  grand  total  probably  not  less  than  40,000  to  50,000 
H.  P.  of  peak  load  is  used  in  the  Capital  District.  With  the 
price  for  power  maintained  at  present  levels  these  powers  with 
their  auxiliary  steam  plants  are  doubtless  ample  for  the  present 
needs  of  the  district. 

Table  XII  gives  the  present  rates  for  power  and  lighting  in  three 
cities  of  the  district.  Examination  of  theso  rates  for  lighting 
indicates  that  iu  Troy  and  Albany  nearly  all  the  consumers  must 
pay  the  maximum  rate.  Por  instance,  before  a  lower  rate  is 
secured  the  monthly  bill  must  exceed  $100  in  Albany;  $140  in 
Troy.  Similarly  for  power,  the  mass  of  small  consumers  pay  the 
maximum  rates. 

The  effect  of  rates  upon  the  number  of  consumers  is  shown  in 
Table  XIII.  Troy,  having  the  highest  rates,  has  one  consumer  per 
30  inhabitants.  Albany,  whose  rates  are  next  lower,  has  one  con- 
sumer for  every  20  inhabitants;  and  Schenectady,  whose  rates 
are  lowest  has  one  consumer  for  every  eight  inhabitants. 

It  is  shown  by  numerous  examples  that  decrease  in  price  results 
in  increase  in  use.  and  one  engineer  has  even  formulated  an 
equation  expressing  the  relation  between  price  and  consumption. 
To  endeavor  to  determine  in  advance,  however,  the  probable 
market  in  a  given  district  was  shown  to  be  entirely  impossible  by 
the  work  of  the  Ontario  Hydro-Electric  Commission,  and  we  have 
not  attempted  it  beyond  awertaining  the  public  needs  of  the 
municipalities  and  assuming  that  10  per  cent,  of  the  private 
lighting,  both  gas  and  electric,  and  10  per  cent,  of  the  steam  power 
in  use  would  come  to  the  proposed  system.  Table  XIV  shows  the 
requirements  under  such  an  assumption.  Attention  is  called  to 
the  large  pumping  loads.  Albany  spends  about  $80,000  per  year 
without  any  allowances  for  interest,  depreciation  or  extraordinary 
repairs,  Cohoes,  $20,000,  and  Schenectady  $25,000  per  year  for 
power  for  pumping  water.  These  loads,  if  properly  bandied, 
will  keep  the  power  factor  and  the  load  factor  high  in  the  pro- 
posed BjBtem. 
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Table  XII. 
Rates  for  Electricitt  in  the  Capital  District. 
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Table  XIV. 
PoWEB  Eeqiikkd  in  Capital  District. 
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The  prices  which  could  be  made  to  power  users  for  power  from 
these  -deTelopments  by  the  State,  when  taken  in  connection  with 
the  transportation  facilities  of  the  district,  should  be  sufficient  to 
gradually  create  an  increased  demand  for  power  in  the  district. 

Proposed  Order  of  Development. —  The  developments  should 
be  carried  on  so  as  to  keep  the  supply  just  ahead  of  the  demand, 
keeping  the  capital  investment  at  the  lowest  point  possible,  but 
at  all  times  building  with  reference  to  future  extensions.  Ex- 
amining Table  XIV  it  appears  probable  that  a  development  of 
9,000  H.  P.  at  Crescent  and  6,000  H.  P.  at  Vischer  Ferry,  with 
tranffinission  lines  of  half  the  ultimate  capacity,  would  be  all  that 
would  be  warranted  at  present.  The  power  house  and  intake 
works  would  be  of  aufScient  size  to  double  the  capacity  when 
necessary.  The  transmission  being  at  only  11,000  volte,  a  wood 
pole  line  could  be  used,  and  division  of  the  line  into  four  cir- 
cuits —  two  per  line  —  would  entail  hut  little  extra  cost,  and 
would  bo  desirable  for  security  in  operation.  The  second  Btep 
would  be  the  addition  of  a  unit  of  8,000  H.  P.  of  steam  pknt, 
then  further  additions  to  water  power  at  Crescent  and  Vischer 
Ferry  up  to  the  economic  limit  of  12,000  H.  P.  in  each  plant  and 
finally  steam  power  to  a  total  of  16,000  to  20,000  H.  P.  Whai 
these  developments  have  been  completed,  further  demands  may 
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be  met  by  devclopmeuts  at  Waterford  aod  tbe  steam  plaut,  etep 
by  step. 

Deacription  of  Proposed  Plant  ai  Crescent. —  The  conditioiiB 
at  Crescent  resultmg  from  the  conistruction  of  the  Barge  canal 
•dam  are  very  favorable  for  the  construction  of  a  power  plant.  A 
natural  forebay  cuts  down  excavation  costs,  and  at  the  same  time 
allows  the  plant  to  be  in  a  location  well  protected  from  "ice  and 
debris  and  the  undermining  action  of  water  flowing  over  the  dam. 
The  rock  near  the  surface  affords  the  solid  foundations  eo  desir- 
■able  for  moving  machines. 

Across  the  entrance  to  the  natural  forebay  there  will  be  con- 
•atructed  a  reinforced  concrete  ice  and  debris  deflector  with  twelve 
02)  submerged  openings. 

From  the  forebay  a  short  canal  leads  to  the  trash  racks  and 
"gates.  Stop  log  groovea  are  provided  in  front  of  the  trash  racks, 
so  that  they  may  be  inspected  or  removed  if  required.  Anchor  ice 
will  not  be  troublesome  at  the  end  of  such  long  ponds  aa  exist 
above  Crescent  and  Vischer  Ferry.  Passing  the  gates  the  water 
enters  the  wheel  pit. 

The  whole  plant  is  of  standard  type  so  that  detailed  deacriptiorf 
is  not  considered  necessary.  The  preceding  sbatements  will  indi- 
cate that  only  the  best  and  most  substantial  installation  consistent 
with  reaeonable  ■Srst  cost  is  contemplated. 

Sttmdby. —  One  of  the  advantages  of  a  widespread  distribution 
of  power  is  that  charges  upon  duplicate  apparatus  for  standby 
can  be  cut  down  to  a  very  small  percentage.  In  these  plans, 
economic  considerations  make  it  desirable  to  install  some  excess 
steam  power,  and  there  is  thus  a  margin  for  water  power  standby 
upon  the  completion  of  full  developments  for  35,000  H,  P.  peak. 
The  disabling  of  the  steam  plant  at  the  time  of  peak  load  in 
Novemtber  and  December  would  mean  a  partial  shut-down,  how- 
ever. By  the  time  a  load  sufiiciently  great  to  call  for  steam 
auxiliary  is  secured,  however,  it  is  believed  that  the  Sacandaga 
power  and  a  general  system  may  be  in  operation,  and  the  load 
due  to  any  crippled  apparatus  may  be  thrown  on  the  general 
system.  One  generator  set  for  standbj-  has  been  provided  for  in 
the  estimates  for  the  first  stage  of  the  de\-eIopmeHt. 
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Traiimiismon  Lines. — Aside  from  the  subdivifiion  into  separate 
circuits,  as  previously  mentioned,  the  tTansmiasion  line  preseolts 
no  unusual  features.  The  canal  bank  affords  a  right  of  waj  for 
much  of  the  proposed  wood  pole  lines  on  State  property  without 
coat. 

The  lines  were  computed  to  deliver  the  power  to  eech  sutn^ta- 
tion  as  follows:  (See  Plate  V"  for  location  of  sub-stations.) 


COMPLETE  INSTALLATION 

W.Mr 

power  OBly 

CompleM  pUnt 

W«« 
po™«Jy 

W 

i.aooK."w: 

No.  3,    7,300  K.W. 
No.  *,  10.700  K.  W. 

The  power  required  at  difiFerent  points  will  undoubtedly  be 
ultimately  very  different  from  these  quantities.  The  sub^livision 
of  the  lines  and  the  construction  by  stages,  as  proposed,  will 
enable  the  power  to  be  put  where  it  is  required  as  it  is  called  for 
without  unnecessary  expense.  The  cost  of  the  lines  will  not  be 
materially  increased  by  the  sub-division. 

Vischer  Ferry  Plant. —  With  3-feet  flashboards  the  head  at 
Vischer  ferry  wiW  he  the  same  as  at  Crescent.  Such  flashboards 
are  considered  entirely  practicable,  and  the  large  pondage  area 
available  above  the  dam  makes  them  very  desirable.  The  maxi- 
mum drop  in  head  due  to  the  use  of  pondage  imder  the  operating 
conditions  assumed  would  be  0.65  feet.  The  available  stream 
flow  is  slightly  greater  at  Viacher  Ferry  than  at  Crescent,  due  to 
no  water  being  used  for  power  development  for  the  Batge  canal. 
The  Vischer  Ferry  plant  will,  as  far  as  practicable,  be  a  duplicate 
of  the  Crescent  plant.  The  only  difference  will  be  in  the  intake 
and  forebay. 

Steam  Plant. —  Altbough  drawings  have  not  yet  been  made  for 
the  proposed  steam  plant,  the  estimate  will  be  recognized  as  a 
fair  one  for  a  plant  consisting  of  5,000  K,  AV.  (nominal)  turbo 
generator  units.  Mechanical  stoking  and  induced  draft  are 
desirable  in  order  to  increase  the  responsiveness  of  the  plant  to 
sudden  demands,  and  these  have  been  included. 
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Estimates. —  The  estimates  for  capital  cost  and  operation  liave 
been  baeed  upon  the  design  as  described.  They  are  liberal  and 
power  can  be  delivered  under  the  conditions  aAsumed  within  the 
prices  named. 

The  estimates  for  the  Troy  and  Waterford  power  were  not  pre- 
pared in  as  great  detail  as  the  others.  They  are  useful,  however, 
in  this  connection  for  purposes  of  comparison. 

Reason  for  Low  Cost  of  Power. —  Anyone  familiar  with  the 
costs  of  power  production  might,  if  h©  did  not  stop  to  look  for 
the  reasons,  think  that  the  extremely  low  prices  given  by  the  esti- 
mates were  an  indication  of  gross  underestimating.  In  order  to 
preclude  ffuch  a  ha^ty  judgment,  the  cost  of  delivered  power  was 
computed  for  the  Crescent  and  Vischer  Ferry  plants  upon  tie 
asBumpticm  that  the  cost  of  the  dams  paid  for  out  of  the  Barge 
canal  fund  was  included  in  the  capital  coets,  and  that  a  net  return 
of  8  per  cent,  upon  the  total  investment  should  be  earned.  All 
other  assumptions  remained  as  before^  These  results  are  in- 
cluded in  Table  X.  In  case  (3)  instead  of  $6.72  per  H.  P. 
per  year  the  chai^  would  be  $14.23,  and  in  oase  (6)  instead  of 
$6.88  per  H.  P.  per  year  the  charge  would  be  $24.58,  When  one 
considers  that  these  are  the  prices  for  peak  load  power  under  a 
yearly  load  factor  of  about  47  per  cent.,  and  that  no  allowance 
was  made  for  land  damages  or  purchase  of  rights,  it  is  clear  that 
without  the  costless  dams  and  State  credit  these  projects  would 
not  be  commercially  attractive,  and  the  reasons  for  the  low  esti- 
mated cost  are  apparent. 

Total  EstiiDates  of  Capital  Costs  for  Capital  District  Power. 
A.  Water  power  without  auxiliary. 

Crescent  9,000  H.  P.  and  Vischer  Ferry  6,000  H.  P.  with 
provision  for  12,000  H.  P.  at  each  place  when  required. 
10,600  H.  P.  delivered  to  sub-stations  at  11,000  volts. 

9  water  power  plants  complete $537,000  00 

Transmission  lines 75,000  00 

Total '. $612,000  00 
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B.  Water  power  with  auxiliaiT'. 

Creacent  and  Viacher  Ferry  12,000  H.  P.  each.  16,000 
H.  P.**  steaiu  plant  located  near  Barge  canal  tenomal, 
Albany.  S0,600  H.  P.  delivered  to  adhstations  at  11,000 
volts. 

2  ureter  power  plants   $676,000  00 

Steam  plant 694,000  00 

Transmission  lines    200,000  00 


.  Total $1,570,000  00 


Operating  Costs— Capital  District  Power. 

A.  Crescent  and  Vischer  Ferry,  dereloping  peak  load  of  6,000 
H.  P.  each,  delivering  10,600  H.  P. 

Interest  Z^^ "] 

Depreciation  2*. . . .     [  ^^  ^gjg^oOO.OO.  .       $44,400  00 

Repairs  1% I 

Amortization  %J^  ■  -  ■  J 

Oil  waste  and  supplies  1,500  00 

General  office  expends  and  patrol 10,500  00 

Labor 13,000  00 


$69,400  00 
5j(  for  contingencies   3,500  00 


Total  yearly  cost  of  power $72,900  00= 

$6.88  per  H.  P. 
B.  Crescent  and   Viacher's   Ferry,    12,000  H.    P.   eadi;   steam 

auxiliary  16,000  H.  P.    Delivering  31,600  H.  P. 

Interest  8y2!^ 1 

Depreciation  ■2^....    [^yf  ^^  $1,570,000.00.    $113,800  00 

Eopairs  W 

Amortization  %fi ...  J 

Oil,  waste,  and  supplies 4,500  00 

Coal  (2,000  H.  P.  yrs.  per  yr.  at  $22.50) ....        45,000  00 
General  oflSce  expwises  and  patrol 10,500  00 
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NUGARA  RIVER. 

Oerterai  SUUement. —  The  Niagara  rivBr  drains  an  area  of 
255,000  square  milee,  of  which  151,500  miles  are  United  States 
territory.  The  average  aimual  precipitation  on  thie  area  is  31 
inches,  of  which  11  inches  run  off  through  the  Niagara  river, 
giving  an  average  Aow  of  212,000  cubic  feet  per  second.  This 
flow  would  be  practically  constant  were  it  not  for  the  effects  of 
winds  on  Lo^e  Erie  and  ice  in  the  channel  of  the  river.  A  com- 
bination of  theae  effects  has  been  known  to  shut  off  the  flow  so 
that  "  fifty  yeaie  ago,  before  any  power  companiee  were  there, 
people  once  walked  across  the  rocks  above  the  American  Falls." 
(Testimony  of  Gea.  Greene  at  hearing  on  H.  R.  26,688  — 1911, 
page  549.)  The  ordinary  minimum  flow  of  the  river  is  about 
180,000  cubic  feet  per  second  and  at  rare  intervals  it  is  even  less. 

Oeneral  Statement  Begarding  Power  Developments. —  The 
flrst  development  at  this  point  was  commenced  in  1&57  when  the 
first  canal  of  what  is  now  the  Niagara  Falk  Hydraulic  Power 
&  Mfg.  Co'e  development  was  dug.  A  description  of  this  work 
occuiB  later.  About  the  time  of  the  classic  first  long  distance 
transmission  of  power  from  Lauffen  to  Frankfort  there  was  great 
activity  in  securing  charters  and  developing  power  at  Niagara 
Falls.  Within  ten  years  the  New  York  Legislature  had  granted 
or  ralarged  charters  for  eight  different  companies  to  take  wat^ 
from  flhove  the  falls  and  discharge  it  at  various  points  below. 
Two  of  them  are  now  actually  developing  power. 
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Table  Showiso  Present  Developments  and  Uses  of  Watbb 

AT    XiAGARA    FaLLS. 


NAME  OF  COMPANY 

3- 

feet 

.5^ 

Diver- 

Ullinute 

Power 

Oianat. 

pimer 

SiMMUt  Fan.  HydnuUa  Powgr  *  Mu- 

»-^iX'^S,Tfc;i.„..;::::: 

il? 

225 

1 

4.000 

i 

lisoo 

*B.WO 

ilsoo 

S:S8 

«;ooo 

124.000 

f.;SS8 
!l8'oo8 

I3g|000 

Cuudiu  Ni&cuit  FiUU  Powsr  Co 

202 
167 

Ni^^  Fdl.  PiA  Ry .  ComSS 

ae.seo 

SI. 800 

300. £00 

s  even  greater  activity  and  ten. 


■  Penniu  of  Secretary  of  War. 

On  the  Canadian  aide  there  i 
charters  were  granted. 

Table  XV  shows  the  power  possibilities  for  various  combinations 
of  head  and  tail  race  elewations  and  volumes  of  water,  together 
with  the  equivalent  amount  of  coal  required  to  produce  the  same 
power  in  a  modem  steam  plant  of  the  highest  type. 

The  total  installation  for  which  provision  has  been  made  by  per- 
mits to  use  water  at  Niagara  Falls  is  now  620,000  H.  P.  Of  this 
amount  about  4'15,O0O  H.  P.  are  on  the  Canadian  side  and 
203,000  on  the  American  side. 

Oovemmental  Control  of  Diversions. —  In  1883  the  Legisla- 
ture passed  an  act  providing  for  the  purchase  of  lands  at  Niagara 
Falls  for  a.  park,  and  in  1885  another  act  declaring  that  the  park 
should  be  used  for  the  purpose  of  restoring  the  scenery  at  the 
falls,  and  should  be  free  to  all.  Five  commissioners  were  ap- 
pointed and  $25,000  per  year  appropriated  for  care  and  mainte- 
nance. 

The  International  Water-Ways  Commission  was  created  in 
1902.  On  March  16,  1906,  the  Congress  requested  from  this 
Commission  a  report  on  "  what  action  is  in  their  judgment  neces- 
sary and  desirable  to  prevent  the  further  depletion  of  water  flow- 
ing over  Niagara  Falls  "  and  directed  them  to  use  "  all  possible 
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efforts  for  the  preservation  of  the  said  Niagara  Falls  in  their 
natural  condition," 

On  March  19th  the  Commission  made  a  report  and  specific 
reconuuMidations.  Appendix  B  gi-ves  in  full  the  moat  important 
portion  of  the  reports 

In  'brief,  the  Commission  reported  that  the  diversion  for  power 
at  the  falls  was  then  17,800  cubic  feet  per  second,  which  amount 
bad  appreciably  affected  the  falls,  and  that  the  diversions  au- 
thorized by  New  York  State  and  the  Canadian  Government  for 
the  utilization  of  which  work  had  already  started,  totaled  60,900 
—  84,200  on  the  Canadian  side  and  26,700  on  the  American  side. 
The  Commission  then  recommended  that  the  Secretary  of  War 
be  authorized  to  issue  permits  totaling  20,000  second  feet  to 
American  companies  for  two  years,  the  law  then  to  become  per- 
manent if  in  the  meantime  the  Canadian  Government  had  pro- 
vided for  a  restriction  to  36,000  cubic  feet  per  second  on  their 
side. 

These  recommendations  were  adopted  with  some  modifications 
by  Congress  in  the  Burton  Law  passed  the  same  year.  This  law 
provided  for  the  issue  of  permits  for  diversion  to  the  extent  of  the 
water  then  actually  in  use  or  contracted  for,  the  total  of  which 
should  not  exceed  15,600  second  feet.  When  this  amount  had 
been  in  use  six  months,  revocable  permits  for  a  further  diversion 
subject  to  the  limitation  that  such  additional  diversion  "  in  con- 
nection with  the  amount  diverted  on  the  Canadian  side  shall  not 
injure  or  interfere  with  the  navigable  capacity  of  said  river  or  its 
integrity  and  proper  volume  as  a  boundary  stream,  or  the  scenic 
grandeur  of  Niagara  Falls,"  The  importation  from  Canada  was 
limited  to  160,000  H.  P.,  but  further  permits  could  be  issued  pro- 
vided the  total  generated  on  the  Canadian  side  was  not  in  excess 
of  850,000  H.  P.  The  President  was  also  requested  to  negotiate 
a  treaty  with  Great  Britain  to  effectually  preserve  the  scenic 
grandeur  of  the  falls.  Such  a  treaty  was  negotiated  and  pro- 
'  claimed  on  May  13,  1910.  It  is  given  in  full  in  Appendix  C. 
Under  the  treaty  the  diversions  for  power  at  the  falls  were  to  be 
restricted  to  20,000  cubic  feet  per  second  on  the  American  side 
and  36,000  cubic  feet  per  second  on  the  Canadian  side. 
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The  Burton  Law  was  to  expire  on  June  29,  1909,  bat  before 
it«  expiration  it  waa  extended  two  years  and  again  extended  in 
1911. 

Under  the  Burton  Law  the  Secretary  of  War  has  issued  per- 
mits for  diversions  as  follows: 

Cu-ft. 

Niagara  Falls  Power  Co 8,600 

Niagara  Palls  Hydraulic  Power  &  Mfg.  Co 6,600 

Erie  canal  for  power  at  Loekport,  etc 500 

Total 15,«00 


Table  XVI  shows  the  companies  diverting  water  on  both  sides, 
present  diversion,  ultima-te  diversion  as  fixed  by  treaty,  permit  or 
contract,  etc. 

Effect  of  Diversion  Upon  Navigation  and  Scenery. —  Althou^ 
the  river  has  a  total  surface  slope  of  eleven  feet  from  Buffalo  \o 
the  intakes  of  the  two  American  companies,  the  army  engineers 
have  shown  that  these  diversions  by  aiTecting  the  back  water  curve 
affect  the  water  level  of  Lake  Erie.  They  have  determined  th&t 
a  continuous  diversion  of  15,100  cu.  ft.  per  second  from  the  pool 
abore  the  rapids  above  the  falls  will  lower  Lake  Erie  by  a  little 
less  than  an  inch.  This  can,  however,  be  readUy  compensated  for 
by  the  building  of  wing  dams  if  such  a  course  should  be  found 


The  effect  of  diversion  upon  the  falls  as  a  spectacle  is  far  more 
serious.  The  pressure  of  population  upon  subsistence  may  pos- 
sibly ultimately  require  the  use  of  all  the  power.  Various  ex- 
pedients are,  however,  possible  whereby  the  benefits  of  the  spec- 
tacle can  be  derived  with  but  little  sacrifice  of  the  practical  use. 
The  various  stages  of  the  evolution  to  complete  utilization  bete- 
tofore  su^^ieeted  may  be  summarized: 

i'Vrs'.  The  construction  o<f  a  weir  above  or  in  the  rapids 
whereby  the  sheet  of  water  will  be  more  evenly  spread  over  the 
entire  crest  line  of  the  Falls.  The  extraction  of  a  large  portion 
of  the  water  from  the  Horseshoe  Ealls  would  not  lessen  the 
spectacalar  effect  and  auch  a  distributing  weir  would  permit  of 
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greater  diversions  without  interference  with  scenic  effects,  and  at 
the  same  time  the  destructive  effects  of  the  concentration  of  water 
at  the  apex  of  the  Horseshoe  would  be  greatly  lessened  and  the 
recession  of  the  falls  retarded. 

Second.  The  construction  of  regulating  works  at  the  outlet  of 
Lake  Erie  whereby  excessively  high  and  low  flows  can  be  pre- 
vented and  surplus  used  for  power. 

Third.  The  use  of  such  works  to  completely  shut  off  the  night 
flows  from  the  falls  and  the  use  of  the  water  thus  stored  during 
the  night  for  generating  power  when  required,  and 

Fourth.  The  utilization  of  the  entire  flow  of  the  river  for  power 
except  for  its  occasional  use  for  a  spectacle  on  specified  days. 

Of  course,  the  fourth  expedient  will  not  be  adopted  until  the 
far  distant  future. 

Niagara  Falls  Hydraulic  Pmcer  and  Development  Co. —  The 
original  development  on  the  site  now  occupied  by  this  company 
was  begun  in  1857  by  the  predecessor  of  the  present  company 
which  obtained  its  rights  from  Augustus  Day.  The  canal  then 
constructed  was  36  feet  wide,  8  feet  deep  and  4,400  feet  long,  ex- 
tending from  Port  Day  about  one  mile  above  the  falls  to  a  point 
below  the  falls.  The  present  company  was  organized  in  1877 
under  general  laws  and  purchased  the  existing  canal  and  rights. 
An  enlargement  of  the  canal  to  70  feet  width  by  10  feet  depth  was 
then  projected. 

In  1S95  a  second  enlargement  was  in  progress  when  the  right 
of  the  company  to  divert  any  water  was  questioned.  As  pre- 
Tiously  noted,  New  York  State  had  become  the  lower  shore  owner 
a  short  time  before  and  the  right  of  the  company  to  divert  waters 
aa  against  a  lower  shore  owner  was  attacked.  To  meet  this  con- 
dition the  Legislature  passed  an  act  (chapter  968,  Laws  of  1896) 
recognizing  and  confirming  the  right  of  the  company  to  use  the 
wdter  of  Niagara  river,  but  the  use  "  is  hereby  limited  and  re- 
stricted to  such  quantity  of  water  as  can  bo  drawn  by  means  of 
the  hydraulic  canal  of  said  company  when  enlarged  throughout 
its  entire  length  to  a  width  of  100  feet  and  to  a  depth  and  slope 
sufHcient  to  carry  at  all  times  a  maximum  uniform  depth  of 
fourteen  feet  of  water  *  *  *."  This  obviously  fixes  no  limit  to 
the  volume  of  water  that  may  be  taken  by  the  company.     The  en- 
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largement  then  in  progress  has  apparently  never  been  comxileted, 
as  the  company  continues  to  enlarge  and  deepen.  Work  was  in 
progress  in  190&  and  it  la  understood  further  enlargements  are 
contemplated. 

The  maximum  diveraions  of  this  company  in  1910  were  4,000 
cubic  f«et  per  seccnd,  for  which  they  obtained  36,000  electrical 
horsepower,  as  shown  by  Table  XVI.  The  company  makes  ase  of 
a  greater  proportion  of  the  aTailable  head  than  any  other  com- 
pany using  Niagara  water. 

Niagara  Fails  Power  Company. —  This  company  did  most  of 
the  pioneer  work  in  long  distance  transmission  and  large  capacity 
high  head  development  in  America.  The  company  was  chartered 
for  fifty  years  in  1886  as  the  Niagara  River  Hydraulic  Tunnel, 
Power  and  Sewer  Company  of  Niagara  Falls.  (Chapters  83  and 
489,  Laws  of  1886.)  The  name  was  subsequently  changed  to  its 
present  name  and  the  charter  amended  several  times.  (Chapter 
109,  Laws  of  1889;  chapter  253,  Laws  of  1891;  chapter  513, 
Laws  of  1892;  chapter  477,  Laws  of  1893.)  It  is  authorized  to 
take  the  water  of  Niagara  river  limited  in  amount  to  not  "  more 
water  than  shall  be  sufficient  to  produce  200,000  effective  horse- 
power." 

Water  is  taken  from  Niagara  river  in  a  short  canal  (1,200  feet 
long).  On  each  side  are  excavated  the  wheel-pits  of  two  power 
houses.  The  turbines  are  located  at  the  bottom  of  the  wheel-pits, 
and  the  tail  water  is  carried  off  by  a  tunnel  having  an  area  of  320 
square  feet  The  tunnel  was  designed  to  carry  8,000  cubic  feet 
per  second,  requiring  a  velocity  of  25  feet  per  second.  This  ex- 
cessive velocity  is  exceedingly  wasteful  of  the  potential  energy 
of  the  water.  At  the  time  it  was  built  this  was  not  considered  so 
important  as  now,  however,  and  other  features  of  the  design  re- 
duce the  head  from  217  feet  total  available  to  136  feet  used  in 
power  house  No,  1  and  140  feet  in  power  house  No.  2,  In  power 
house  No.  1  there  are  10  unit»  of  5,000  H.  P.  each,  and  in  power 
house  No.  2,  11  units  of  5,500  H.  P.  each,  or  a  total  installation 
of  110,500  H.  P.  In  addition  the  company  leases  hydraulic 
power  to  the  International  Paper  Company  which  uses  about  700 
cubic  feet  per  second.  With  an  economical  use  of  the  water, 
11,000  cubic  feet  per  second  would  be  required  to  develop  200,000 
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effective  horsepower.  The  maximum  power  that  can  be  produced 
with  the  preBent  tunnel  is  93,000  H.  P.  with  10,360  cubic  feet 
per  second  of  water. 

Canadian  Developments. —  The  iCanadiati  Government,  profit- 
ing by  the  experience  on  the  American  side,  has  been  able  to 
handle  the  situation  at  Niagara  much  better  than  have  our  govern- 
ments. A  park  was  established  on  the  Canadian  side  shortly  after 
the  establishment  of  that  on  the  American  side.  The  Queen 
Victoria  Niagara  Falls  Park  extends  nearly  from  Lake  Ontario 
to  Lake  Erie,  embraces  734  acres  of  land  and  is  a  half  mile  wide 
at  the  falls.  It  is  in  chai^  of  a  commission  which  has  authority 
to  make  contracts  for  the  development  and  transmission  of  power 
within  the  park,  but  the  contracts  do  not  become  operative  until 
approved  by  the  Legislative  Assembly,  In  the  present  situation, 
the  Canadians  appear  to  be  proceeding  strictly  in  accordance  with 
the  report  of  the  International  Waterways  Commission,  dis- 
tributing the  36,000  cubic  feet  per  second  allowable  under  the 
treaty  in  accordance  with  that  report  (see  Appendix  B).  This  will 
allow  an  ultimate  development  of  about  450,000  H.  P.  (Table 
XV),  for  which  the  government  will  receive  an  income  of  nearly 
$300,000  per  year. 

Retxymmendaiiom. —  As  regards  the  legal  and  economic  situ- 
ation at  Niagara,  it  is  believed  that  the  charters  of  the  corpora- 
tions to  whom  privileges  have  been  granted  by  the  State  may  be 
amended  so  as  to  require  — 

1.  Full  economic  use  of  water  granted. 

2.  Diligent  prosecution  of  full  development. 

3.  Complete  definition  of  rights  granted. 

To  this  end  it  is  recommended  that  laws  be  passed  aa  follows: 

1.  Limiting  the  charter  of  the  Niagara  Falls  power  company 
to  8,600  second  feet. 

2.  Specifying  in  cubic  feet  per  second  the  amount  of  water 
(not  to  exceed  6,500  second  feet)  that  may  be  taken  by  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company. 
Probably  5,000  second  feet  is  more  than  it  was  originally  intended 
to  grant. 
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3.  AmeudiDg  the  chartera  of  all  other  companies  that  have  not 
expired  by  limitatioQ  so  that  proposed  works  must  be  completed 
within,  a  given  time  or  the  charter  expire  by  limitation. 


REPORT  ON  DIVERSIONS  FROM  THE  BLACK  RIVER 
WAl^RSHED. 

Water  power  owners  on  the  Black  river  frequently  m£ke  the 
claim  that  they  have  never  been  fully  compensated  in  kind  or  in 
cash  for  the  diversions  made  by  the  State  through  the  Black  river 
feeder  to  the  Erie  canal. 

The  engineering  force  has  made  a  study  of  the  history  of  this 
feeder  and  the  various  reservoirs,  the  money  awards  to  riparian 
owners  and  the  stream  flow  records. 

History. 
The  law  authorizing  the  construction  of  the  Black  Eiver  canal 
and  Erie  canal  feeder,  which  was  passed  on  April  19,  1836, 
indicated  in  its  phrasing  the  real  argument  for  its  passage,  inas- 
much aa  it  was  specifically  stated  that  the  construction  should  be 
such  as  to  pass  as  large  a  quantity  of  water  to  the  Erie  canal  as 
could  reasonably  he  spared  from  the  Black  ri-ver  and  the  northerly 
portion  of  the  Black  River  canal.  In  accordance  with  this  act  a 
diversion  dam  ^vas  built  on  the  Black  river  at  Forestport  (then 
known  as  Williamsville)  from  which  a  feeder  tea  miles  in  length 
extended  to  the  summit  level  of  the  Black  river  canal  proper  at 
Boonville.  This  feeder  was  designed,  according  to  various  State 
Engineers'  reports,  to  carry  from  14,000  to  il6,000  cubic  feet  per 
minute,  in  the  following  section: 

SBCTIOn  OF  BLACK  RIVER  CANAL  FEEDER. 
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This  dam  was  completed  in  1848,  and  water  was  turned  into 
the  feeder  that  year  for  the  purpose  of  testing  the  banks.  The 
actual  diversion  first  took  place  in  1849.  This  first  jear  in  the 
history  of  the  feeder  proved  to  be  the  driest  year  in  the  memory 
of  the  inhabitants  for  a  period  of  thirty  years  back.  This  state- 
ment is  made  by  Mr.  D.  C.  Jenne  in  hia  report  to  the  Canal  Com- 
missioners in  r^ard  to  the  advisability  of  building  storage  reser- 
voirs. (Swiat«  Document  No.  102.  See  also  abstract  of  history 
attached  hereto,  page  3.)  Mr.  Jenne  is  also  authority  for  the 
statements  "  that  the  measurements  made  in  connection  with  the 
work  (i.  e.,  constructing  the  feeder)  showed  the  volume  of  water 
in  the  Black  river  at  the  point  where  it  is  diverted  to  be  14,000 
to  16,000  cubic  feet  per  minute  at  its  minimum  flow;  that  the 
amount  of  water  in  the  Black  river  at  Forestport,  at  its  lowest 
stage,  during  the  summer  of  1849,  was  only  about  9,000  cubic 
feet  per  minute,  and  that  nearly  the  whole  volume  of  water  was 
diverted  for  about  three  mouths  that  year."  This  left  the  river 
nearly  dry  as  far  as  Lyons  Falls,  and  reduced  the  flow  from  30 
per  cent  to  40  per  c«it  below  the  falls.  (It  will  be  noted  that  the 
drainage  area  ratio  of  the  Black  river  at  Forestport  to  that  at 
Lyons  Falls  is  about  .305.)  It  may  be  said  that  Mr.  Frothingham, 
resident  engineer,  in  1842  measured  the  low  water  flow  at  Forest- 
port as  11,500  cubic  feet  per  minute.  Mr.  Jenne  points  out  the 
fact  that  if  storage  reservoirs  were  not  constructed  that  incalcul- 
able damage  would  be  done  to  the  power  owners  on  the  Black. 

A  temporary  dam  5  feet  high  was  constructed  at  WoodhuU  lake 
in  the  fall  of  1849,  and  was  closed  the  9th  of  November. 

Based  upon  this  report  of  Mr.  Jraine,  the  Legislature  in  1851 
passed  chapter  181,  which  authorized  the  Canal  Commissioners 
to  examine  and  cause  to  be  built  such  reservoirs  on  the  head 
waters  of  the  Black,  Moose  and  Beaver  rivers  as  they  thought 
necessary,  so  that  the  "  waters  thus  reserved  shall  be  let  into  the 
Black  river  during  the  summer  months  in  such  manner  and  in 
such  quantity  as  to  give,  so  far  as  practicable,  to  the  inhabitants 
residing  on  said  river  the  benefit  of  said  reserved  waters  when 
the  same  shall  be  required  for  use,  and  such  supply  shall  not  he 
less  than  the  quantity  which  ordinarily  flows  in  said  river  during 
the  summer,  provided  the  supply  from  said  reservoirs  wiU  furnish 
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such  quantity  after  stipplyiug  the  Black  River  caiial  and  the  Erie 
Canal  with  water." 

Before  discussing  the  question  of  the  claims  which  were  pre- 
sented, it  might  be  well  to  state  when  the  reservoirs  provided  for 
in  this  act,  and  what  ones,  were- built  and  brought  into  usa  It 
will  be  seen  that  the  swarding  of  the  claims  was  held  up  by  the 
appraisers  pending  the  completion  or  the  assurance  of  the  com- 
pletion of  the  said  reser\'oir8. 


Table  XVII. 

RESERVOIR 

Completed 

S.rS.' 

C.p.oily.ol 

North  Bnuich  Bbck  Rivgc. .  .  . 

Oct.    1,  lase 

ii 

780,943. S80 
«1. 190. 000 

K'8S8 

South  Brmocb  BUok  Rivsr 

421,180.000 

It  was  computed  that  these  reservoirs  on  this  basis  would 
furnish  11,000  cubic  feet  per  minute  for  110  days,  and  the  Com- 
missioners, therefore,  determined  that  the  .  construction  of  the 
Chub  Lake  reservoir  ivhich  had  been  originally  planned  was  un- 
warranted, inasniiioh  as  the  law  had  been  complied  with.  Later 
developments,  howe^'er,  show  the  error  of  these  computations. 
These  errors  were  as  follows:  In  the  first  place,  16,000  cubic 
feet  per  minute  was  being  diverted  at  Forestport,  of  which  ap- 
proximately 11,000  cubic  feet  per  minute  went  to  supply  the  Erie 
canal,  the  remaining  5.000  cubic  feet  per  minute  being  returned 
to  the  Black  river  at  Lyons  Falls.  The  canal  authorities  appar- 
ently computed  that  11,000  cubic  feet  per  minute  would  be  the 
draft  from  the  reservoir  instead  of  16,000  cubic  feet  per  minute, 
with  the  result  that  the  reservoirs  were  depleted  before  the  com- 
puted tima  Assuming  a  capacity  of  1,822,000,000  cubic  feet  aa 
above,  and  16,000  cubic  feet  per  minute  discharge,  the  supply 
would  last  only  79  days.  Moreover,  Woodhull  lake  required  two 
years  to  fill,  due  to  the  small  tributary  drainage  area,  and  it  is 
doubtful  whether  Xorth  lake  reservoir  was  ever  emptied  to  ad- 
vantage twice  yearly,  that  is  at  the  time  the  water  was  required. 


,y  Google 


118  Second  Annual  Repobt  of  the 

On  this  basis  we  would  have  the  following  aa  the  available 
capacity  per  year  instead  of  1,822,000,000  cubic  feet: 

North  Branch 620,000,000 

Woodhull 390,000,000 

Sonth  Branch 421,100,000 


1,431,690,000 


This  will  furnish  16,000  cubic  feet  per  minute  for  62  days. 

To  go  back  to  the  time  of  the  first  diversion  in  1849,  and  follow 
up  the  history  of  the  claims  for  damagee;  Following  the  diversion, 
claims  were  presented  for  damage  by  some  power  owners  and 
apparently  some  claims  were  settled  in  favor  of  those  whose 
property  was  above  Lyons  Falls.  (According  to  the  report  of  Mr. 
Kibbe  —  State  Engineer's  Heport  I8188,  page  279.)  These  claims 
were  settled  by  the  Canal  Commiseioners  and  paid  by  the  auditor 
on  the  basis  that  the  damage  was  of  a  temporary  character.  The 
fact  that  the  building  of  reservoirs  had  been  a  matter  of  discus- 
sion, although  not  an  assured  fact  until  chapter  181  of  the  Laws 
of  1851,  above  referred  to,  was  passed,  ia  probably  the  reason  that 
some  claims  were  not  preeented  although  certain  owners  suffered 
damage,  and  those  which  were  preeented  were  settled  mi  the  basis 
of  temporary  damage.  The  canal  appraisers  in  their  award  in 
the  case  of  Piatt  Williams  (Senate  Document  No.  100,  1859) 
stated  that  they  inferred  "  from  the  language  of  the  act  of  1836 
that  it  was  thought  sufficient  water  for  the  supply  of  the  canal 
could  be  taken  without  interfering  with  the  various  water  powers 
along  the  banks  " ;  but  that  the  measurements  above  referred  to 
showed  that  "  in  a  dry  time  the  canal  would  require  nearly  all  the 
water  in  the  river"  (at  Forestport).  It  was  then  first  proposed 
to  construct  reservoirs  and.  as  had  been  shown,  these  were  not 
authorized  until  two  years  after  the  first  diversion,  and  were  not 
completed  until  many  years  after  that.  The  appraisers  go  on  to 
say  in  this  award  that  "  these  reservoirs  were  evidently  in  con- 
templation by  the  Canal  Commissioner  and  the  engineers  in 
charge,"  and  hence  the  Canal  Commissioner  seems  to  have  con- 
ceived the  idea  of  appropriating  the  water  of  the  Black  river 
temporarily,  and  of  paying  damages  to  the  occupants  of  water 
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powers  from  year  to  year  on  the  basis  of  a  temporary  appropria- 
tion until  the  reservoirs  were  constructed  and  water  restored  equal 
to  the  amount  taken  out. 

This  system  of  adjusting  claims  for  temporary  damage  was 
carried  on  until,  on  April  14,  1854,  a  draft  issued  to  John  Post 
by  the  Canal  Commissioner  was  protested  by  Marius  Schoon- 
maker,  auditor  of  the  Canal  Department,  on  the  ground  that  it 
was  issued  without  authority  of  law.  The  auditor  held  that  the 
damage  was  of  a  permanent  character,  that  the  law  of  1836  in- 
tended that  the  diversion  should  be  permanent,  and  that  the  con- 
struction of  diversion  works  of  a  permanent  nature  was  proof 
in  itself  of  the  intent  of  the  law.  This  case  was  carried  up  to  the 
Court  of  Appeals,  which  tribunal  sustained  the  auditor.  (See 
3  Keman  238). 

By  the  statute  of  limitaticms,  claimants  for  damage  sustained 
by  the  diversion,  which  was  effected  in  1849,  were  prohibited  from 
presenting  their  claims  at  the  time  this  decision  was  rendered,  and 
the  Legislature  came  to  their  rescue  and  passed,  on  April  3d, 
chapter  247  of  the  Laws  of  1857,  which  provided  that  "  within 
one  year  from  the  passage  of  this  act  it  shall  be  lawful  for  die 
owners  and  leasees  of  land  and  water  rights  upon  the  Black  river 
to  present  their  claims  for  damages,  on  account  of  the  taking  of 
the  wat^s  of  the  said  river  for  the  use  of  the  Black  river  canal 
and  the  Erie  canal  feeder,  the  same  as  if  they  had  been  presented 
within  the  time  ppescribed  by  law." 

Accordingly,  some  sixty-two  claims,  amounting  in  thn  aggre- 
gate to  over  $600,000  were  presented.  These  were  disposed  of  as 
shown  in  the  tabular  list  attached.  Two  leading  cases  were  writ- 
ten up  by  the  appraisers  (Piatt  Williams  v.  The  State,  and  the 
Black  River  Woolen  Co.  v.  The  State).  The  case  of  Piatt  WU- 
liams  being  more  particularly  applicable  to  the  claims  at  Carthage 
and  above,  where  the  question  of  the  benefits  to  be  derived  from 
the  construction  of  the  Black  River  canal  was  an  element  to  be 
considered  in  the  opinion  of  the  appraisers,  while  the  status  of 
those  claimants  below  Carthage  was  presented  in  tht  award  of 
the  Black  River  Woolen  Co.  of  Watertown.  The  records  of  the 
testimony  in  these  claims  were  destroyed  in  the  Capitol  fire  in 
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1911,     Heuate  Document  No-  100,  1859,  contains  the  portion  of 
these  two  awards  which  has  &  general  bearing  upon  the  subject. 

Upon  the  subject  of  the.  flow,  the  appraisera  state  —  that  the 
feeder  was  designed  for  16,000  cubic  feet  per  minute,  but  that  it 
seemed  that  14,000  cubic  feet  per  minute  was  all  that  could  be 
passed  with  safety  to  its  banks ;  that  the  entire  flow  of  the  river  at 
Forestport  in  a  dry  time  does  not  much  exceed  13,000  or  14,000 
cubic  feet  per  minute;  that  in  1849  it  was  only  9,000  cubic  feet 
per  minute;  that  of  the  quantity  taken  in  at  the  feeder,  it  is  esti- 
mated that  about  2,000  or  3,000  cubic  feet  per  minute  is  returned 
to  the  river  by  leakages,  lockages  waste  weirs,  etc.,  between  Boon- 
ville  and  Lyons  Falls,  the  balance  flowing  southward  to  feed  the 
Erie  canal ;  that  the  entire  flow  of  the  river  at  Carthage,  even  in 
dry  time,  in  view  of  the  above  data,  cannot  be  less  than  40,000 
cubic  feet  per  minute. 

In  the  award  mention  is  made  of  the  four  reservoirs  wbicb  the 
State  had  decided  to  build  and  were  in  course  of  construction  — 
namely,  the  Woodhiill,  North  and  South  Branch,  and  Chub  Lake. 

The  appraisers  stated  when  these  reservoirs  were  built  there 
would  be  1.899,235,000  cubic  feet  available,  or  10,000  cubic  feet 
per  minute  for  113  days.  (This  depended  upon  fllling  North 
Branch  twice  and  the  others  once.)  In  view  of  the  uncertainty 
of  the  facts  as  to  whether  these  reservoirs  were  to  be  completed  or 
not,  the  canal  appraisers  were  at  a  loss  to  determine  the  ultimate 
damage. 

In  the  award  of  the  Black  River  Woolen  Company  the  canal 
appraisers  state  that  although  the  water  to  the  extent  of  11,000 
cubic  feet  per  minute  is  taken  for  seven  months  of  navigation,  no 
injury  results  to  the  riparian  owners  at  Watertown  and  below 
except  in  a  dry  season.  From  the  evidence  the  opinion  of  the  ap- 
praisers was  that  the  average  period  during  which  injury  arose 
from  the  diversion  was  about  &0  days.  This,  of  course,  did  not 
specify  at  just  what  time  the  period  began  each  year,  but  took  in 
the  fact  that  some  years  there  was  at  all  times  plenty  of  water. 
This  is  all  that  is  said  on  the  subject  of  the  flow. 

The  canal  appraisers  in  concluding  their  award  said : 

"  With  a  view  to  save  the  necessity  of  presenting  our  gen- 
eral views  in  each  case,  and  also  with  the  view  of  placing 
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ourselves  plainly  on  the  record,  so  that  errors,  if  thej  are 
made,  may  be  corrected  on  appeal,  we  propoae  to  state  here 
certain  leading  principles  that  will  be  recognized  and  fol- 
lowed, in  passing  upon  this  and  the  other  claims  in  its  vicin- 
ity. Having  done  this,  we  shall  attempt  to  avoid  the  reiter- 
ating of  thom  in  the  other  awards  that  are  to  follow, 

"  1.  The  State  will  be  held  liable  for  the  damages  3ua- 
tained  by  the  riparian  owners,  in  consequence  of  the  divert 
flion,  on  the  principle  that  fresh  water  rivers  to  the  middle 
of  the  stream  belong  to  the  owners  of  the  adja.cent  banks  — 
that  theiy  are  entitled  to  the  usufruct  of  the  waters  as  ap- 
purtenant to  the  fee  —  and  for  an  interruption  in  the  en- 
joyment of  their  privileges  in  that  respect,  in  consequence  of 
public  improvements  made  by  the  Stat«,  are  entitled  to  oom- 
pensation  for  damages  sustained.  The  Commissioners  of  the 
Canal  Fund  v.  Kempshall,  26  Wend.  404. 

"  2.  There  can  be  no  allowance  only  to  those  who  owned 
in  1849,  or  to  the  assignees  of  their  claims. 

"  3.  Nor  can  any  allowance  be  made,  even  to  the  owners 
of  1849,  for  any  special  damages  from  yeer  to  year  sinoe, 
except  by  way  of  interest  on  the  sum  that  shall  be  determined 
as  the  real  loss  when  the  injury  accrued. 

"  4.  The  State  cannot  be  held  to  pay  for  mills  or  other 
structures  erected,  or  inveetments  made  since  that  year,  when 
everybody  knew  that  the  waters  had  been  diverted.  These 
erections  or  investments  were  at  the  ri^  of  those  who  made 
them. 

"  5.  Nor  can  we  take  into  consideration  remote  and  contin- 
gent damages  to  property  separate  and  distinct  from  water 
power  and  the  property  upon  it,  alleged  to  have  been  depre- 
ciated in  value  by  the  diversion. 

"  6.  In  estimating  damages  to  a  particular  water  power, 
additional  expensee  incurred  in  putting  in  new  wbeels,  jotu- 
chinery,  etc.,  adapted  to  the  new  state  of  things,  will  be  con- 
sidered, but  only  as  bearing  upon  the  extent  of  the  damages 
of  1849,  which  required  such  expenditures  to  restore  the 
power. 

"  7,  While  we  cannot  wholly  ignore  the  fact  that  the  State 
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has  had  in  contemplation  the  erection  of  the  reaervoirs,  and 
may  jet  complete  them,  and  the  water  be  restored,  we  can 
only  take  these  things  into  account  in  a  qualified  and  limited 
sense. 

"  8.  An  appraisal  \vill  be  fixed  on  the  injury  to  the  prop- 
erty at  its  value  in  1849,  and  nine  years'  interest  allowed 
thereon." 

These  claims  were  appealed  aa  noted  in  the  attached  table, 
with  the  decisions  of  the  Canal  Board  attached  thereto.  The 
awards  below  Lyons  Falls  were  reduced  35  per  cent.,  it  being 
stated  that  no  regard  had  been  taken  in  the  original  award  of 
the  benefit  to  be'  received  from  storage. 

Historically,  this  brings  us  down  to  the  time  of  the  completion 
of  the  South  Branch  reservoir  in  1861.  Taking  up  the  history 
of  these  reservoirs  from  that  point  we  find  that  on  account  of  the 
fact  that  the  canal  authorities  had  com.pnted  that  the  Woodbull, 
Xorth  and  South  Branch  reservoirs  were  of  sufficient  capacity  no 
further  conetruction  was  undertaken  until  1872.  In  this  year  the 
Sand  Lake  reservoir  was  built,  and  brought  into  use  in  1873. 

Table  XIX  has  been  prepared,  showing  what  information  ap- 
pears in  the  reports  of  the  State  Engineer  and  Surveyor  from 
1860  to  date  in  p^ard  to  the  various  reservoirs.  Outside  of  these 
tabulations  of  capacity,  etc..  there  appear  from  time  to  time 
various  comments  which  will  be  noted. 

In  1862  Mr.  Jenne  made  recommendations  as  to  the  advisa- 
bility of  keeping  records  of  water  levels  and  gate  openings  at 
ttese  reservoirs,  and  in  a  later  report  stated  that  his  recommenda- 
tions had  been  complied  with.  (See  letter  of  May  20th  from 
dief  Engineer  to  Superintendent  of  Public  Works  asking  for 
said  records.) 

Hon  W.  B.  Taylor,  State  Engineer  and  Surveyor,  in  bis  report 
for  1873  stated  that  the  water  power  owners  had  never  been 
compensated  on  account  of  the  failure  of  the  reservoirs  to  furnish 
sufficient  water,  an-d  also  owing  to  the  fact  that  the  awards  of  the 
appraisers  were  made  on  the  basis  that  the  reservoirs  would  sup- 
ply all  the  water  necessary.  He  goes  on  to  say  that  legally  they 
bad  no  claim  for  additional  damages,  but  that  the  State  was 
honor  bound  to  return  the  water  to  them. 


,y  Google 


Conservation  Commission.  123 

Mr,  William  V.  Vau  Rensselaer,  Assistant  Superintendent  of 
Public  Works  in  1881,  reported  that  an  investigation  made  by 
him  in.  May  showed  that  at  Sand  Lake  the  gate  house  had  been 
broken  into  and  the  water  used  to  float  Ic^. 

In  1888  Mr.  Kibbe,  who  had  been  assigned  by  State  Engineer, 
Hon.  John  Bogart,  to  report  upon  the  resolution  of  the  Senate 
on  the  diversion  of  the  waters  of  the  Black  river  made  a  lengthy 
report  upon  the  subject.  This  report  appears  in  the  State  Engi- 
neer's report  for  1888.  page  277. 

In  1898  Mr.  David  E.  Whitford  made  a  report  on  the  "  Water 
supply  from  the  Adirondack  forest "  which  was  published  in  the 
report  of  the  State  Engineer  and  Surveyor  for  that  year.  This 
report  is  qMite  exhaustive  as  to  bibliography. 

In  1901  Mr.  Emil  Kuichling  made  a  report  to  the  State  Engi- 
neer and  Surveyor  on  the  water  supply  for  the  proposed  Barge 
canal,  and  in  this  report  gives  a  table  of  reservoir  capacities 
available  on  the  Upper  Black.  This  table,  as  well  as  the  one  made 
by  Mr.  \Vhitford,  is  shown  in  the  general  table  attached.  Mr. 
Kuichling's  report  also  contained  the  following  measurements 
made  near  Boonville  in  the  canal  and  feeder. 

Flon  ID  FCwlir     Floir  in  CiDil        Flav  in  Canitl 
nibir  [«i      Soath  nibie  trtt     Morth  cubir  frri 
DbW  per  second.         prr  enond.  pftSHond, 

August  31,  1900 254.35  197.37  61.72 

September  24.  190O 310.57  242.18  70.15 

November  7,  1900 323.06  254.23  68.83 

December  1,  1900 253.23  181.20  69.03 


The  Moose  and  Beaver  river  reeervoirs  were  built  in  1882  and 
1886-87,  and  have  a  storage  capacity  of  about  900,000,000  cubic 
feet  and  800,000.000  cubic  feet  respectively. 
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In  considering  the  question  of  wbeUier  or  not  the  Black  Kiver 
water  powars  have  been  sufficimitly  compeoBated  for  the  water 
diverted  to  the  Erie  canal,  the  water  powers  may  be  conveniently 
put  into  three  divisions : 

1.  Water  power  plants  located  on  the  Black  river  below  the 
junction  of  the  Beaver  and  Black  rivers  (water  powers  from 
Carthage  to  Watertown). 

2.  Water  power  plants  located  on  the  Black  river  between  the 
junction  of  Beaver  river  and  the  entrance  of  the  Black  river 
canal  (Ljone  Falls  power  plants). 

3.  Water  power  plants  above  the  entrance  of  the  Black  River 
feeder  (Port  Leyden  and  Boonville  plants). 

The  following  are  the  diversion  storage  reservoirs  with  their 
capacities : 

Cu.  Ft.  ATaiUbU 
Reaerroir  Cu.  Ft.  Capacity  Capacity 

North  lake •301,600,000       603,200,000 

South  lake  +421,300,000       210,200,000 

Canachagala tlSMOO,000         69,700,000 

Twin  lakes 68,600,000        68,600,000 

Forestport  reservoir 213,400,000       213,400,000 

WoodhuU f 876,600,000       438,300,000 

Sand  lake t2'39,90O,OOO       120,000,000 

Foreatport  pond 13,100,000         13,100,000 

Total 2,273,900,000    1,737,000,000 


Compensating   storage   reservoirs   furnishing  water   to   Black 


River  Water  Powers: 

Reservoir  Cu.  Ft.  Capacity 

Fulton  Chain,  Ist  to  5th  lakes. . .  500,000,000 

Fulton  Chain  6th  and  7th  lakes.  .  900,000,000 

Beaver  river 900,000,000 


Cu.  Ft.  Available 

Capacity 

500,000,000 

900,000,000 

900,000,000 


1,700,000,000      1,700,000,000 
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From  an  mBpection  of  the  above  table  it  is  seen  that  although 
the  compensating  reservoirs  are  only  supposed  to  be  of  sufficient 
capacity  to  maintain  the  average  summer  flow,  yet  they  are  of 
practically  the  same  capacity  as  the  diversion  reservoirs. 

The  drainage  areas  of  the  watersheds  of  all  the  above  reeer- 
voirs  are: 

3q.  Mi. 

Black  river  at  Forestport  (Includes  all  the  diveirsion 

reservoirs) 368 

Beaver  river  at  Stillwater- 165 

Moose  river  at  Old  Foi^ 53 


The  average  flow  in  the  Black  river  canal  south  is  210  cubic 
feet  per  second.  As  this  is  the  average  of  all  the  individual 
measurements,  and  not  of  continuous  gaginge,  it  is  liable  to  con- 
siderable error.  The  total  water  diverted  from  the  reservoir  on 
the  average  is  250  cubic  feet  per  second,  the  additional  40  c.  f.  s. 
being  excess  evaporation,  percolation  and  absorption.  The  avei^ 
age  flow  returned  to  the  Black  river  from  the  Black  river  canal 
north  is  about  65  cubic  feet  per  second. 

One  way  of  looking _at  this  problem  is  this:  The  matter  at 
hand  ia  to  find  out  whether  or  not  the  summer  flow  (low  water 
flow)  of  the  Black  river  is  as  great  as  it  would  be  were  there  no 
storage  reservoirs  either  diverting  or  compensating  on  the  water- 
shed. To  do  this  we  have  placed  the  stream  flow  records  of  the 
Osw^atchie.  river  at  Ogdensburg  on  the  same  basis  as  those  of 
the  Black  river  at  Felts  Mills. 

The  drainage  area  of  the  Oswegatchie  river  at  Ogdensbuig  is 
1,580  sq.  mi.  and  the  Black  river  at  Felts  Mills  1,851  sq.  mi.; 
also  there  is  a  large  storage  reservoir  on  the  Oswegatchie  river  — 
Cranberry  lake  reservoir  (2,100,000  cu.  ft.).  Hence,  if  we  place 
the  stream  flow  records  of  these  two  stations  on  a  basis  of  flow  per 
square  mile  of  drainage  area  and  increase  the  Oswegatchie  river 
flows  (which  are  benefited  by  storage)  in  proportion  to  the  average 
rainfall  of  these  two  watersheds,  we  should  be  able  to  judge 
whether  the  Black  river  summer  flows  (low  water  flows)   are 
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greater  that  the  reduced  natural  flow  would  be  of  a  contiguous 
stream  which  is  subject  to  considerable  regulation. 

The  meau  annual  rainfall  of  the  Black  river  watershed  at 
Felts  Mills  is  46.5  inches,  of  the  Oswegatchie  river  watershed  at 
Ogdensburg  36,2  inches.  The  mean  monthly  flows  of  the  Oswe- 
gatchie river  at  Ogdensburg  from  May,  0.903,  to  April,  1911,  in- 
clusive, were  divided  by  the  drainage  area  at  Ogdensburg  and 
multiplied  by  the  ratio  46.5:36.2  and  plotted  in  the  form 
of  a  duration  curve.  The  mean  monthly  flows  of  the  Black  river 
at  Pelts  Mills  for  the  same  period  were  divided  by  the  drainage 
area  at  Felts  Mills  and  plotted  in  the  form  of  a  duration  curve. 
In  the  low  water  season  (summer  season)  it  is  noticed  that  the 
flow  of  the  Black  river  at  Felts  Mills,  aa  shown  by  the  preeait 
actual  gagings,  is  considerably  greater  than  the  natural  flow  a& 
computed  from  the  Oswegatchie  river  flows.  This  shows  that  the 
usable  flow  of  the  Blade  river  under  present  conditions  is  con- 
siderably greater  than  the  natural  low  water  flow  would  have  been. 

Records  of  the  gate  openings  and  gage  heights  of  water  surface 
elevations  have  been  kept  at  the  Beaver  river  and  Fulton  Chain 
reservoirs  since  May,  1908.  We  have  computed  from  these  data 
the  discharge  through  the  gates  and  over  the  creets  of  the  dams 
during  the  low  water  season  of  the  years  1908,  1909  and  1910, 
and  theee  results  are  given  in  the  following  tables.  These  three 
years,  as  far  as  the  low  water  records  were  concerned,  were  the 
three  driest  years  of  which  we  have  any  records  in  New  York 
State. 

Discharge  from  Beaver  River  Reservoir. 

Meu  Monthly  Flow  —  Cu.  Ft.  p«r  Seoond 

IMS  1909          reio 

June 261  335  307 

July 183  189  154 

August 130  312  178 

September 155  225  252 

October 413  196  Records 

November 278  210  Missing. 

Discharge  at  Old  Forge  Dam  (Pidton  Chain  Reservoirs). 

HHmMontUy  Flow  — Cu.  Ft.  par  S«oDd 
IMS  1000  leio 

June 51  60  47 

July 86  24  6 
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August 66  69  122 

September 215  144  158 

October 116  146  117 

November 25  90  26 

In  Kovember,  1911,  a  current  meter  gaging  station  was  estab- 
lished by  the  Conservation  Commission  just  below  Old  Forge 
Dam,  and  the  records  of  the  flow  are  available  for  Noveimber  and 
December,  1911,  and  January  and  February,  1912,  which  serve 
as  an  independent  cheek  on  the  flow  computed  by  the  gate  open- 
ings and  gage  heights.  The  following  table  gives  the  flow  at  this 
point  aa  computed,  and  as  measured. 

Computed  Flow  Meuured  Ploir 

Man  Monthly  Mean  Monthly 

Flo*  eu.  ft.  Flow  TO.  ft. 

leU                                                                                               pn-Hc.  pa.Kft. 

November  (9-30) 178  175 

December 217  209 

January 95  96 

February 108  116 

The  mean  of  the  flows  for  the  three  driest  months  in  1908, 
1909  and  1910  of  the  discharge  of  both  the  Beaver  river  and 
Fulton  Chain  reservoirs  is  259  cubic  feet  per  second.  The  flow 
returned  to  the  Black  river  from  the  canal  is  at  least  65  cubic  feet 
per  second,  a  total  of  324  cubic  feet  per  second. 

The  total  drainage  area  of  the  diverting  and  compensating 
reservoirs  is,  as  previoualy  noted,  486  square  miles.  To  secure  the 
natural  stream  flow  from  this  drainage  area  we  have  used  the 
stream  flow  records  of  the  Sacandaga  river  at  Wells  for  1908 
to  1910,  The  watershed  of  the  Sacandaga  river  at  Wells  is  some- 
what regulated  by  the  storage  in  Sacandaga  lake  and  Lake 
Pleasant.  The  average  rainfall  on  this  watershed  at  this  point 
is  45.1  inches.  The  average  rainfall  of  the  Black  and  Beaver 
river,  Forestport  and  Fnlton  Chain  reservoir  watersheds  is  48.8 
inches.  Thus,  if  we  take  the  average  flow  of  the  Sacandaga  river 
at  Wells  for  the  three  driest  months  in  each  of  the  years 
1908,  1909  and  1910,  which  is  0.31  cubic  feet  per  second 
per     square     mile     and     increase     this     flow     by     the     ratio 
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48.8:4ii.l  and  multiply  by  tlie  total  drainage  area  (486  square 
mile««)  of  tlie  Foreetport,  Fulton  Chain  and  Bearer  river 
reservoirs,  we  get  150  cubic  feet  per  secoad,  which  ia  the 
computed  natural  flow  at  Utefle  reservoirs  for  the  samis  time  for 
whii^  we  have  computed  the  regulated  flow.  The  r^ulated  flow 
from  the  Beaver  river  and  Fulton  Chain  reservoirs  plus  the  inflow 
from  the  canal  is,  as  previously  noted,  324  cubic  feet  per  second 
as  opposed  to  a  natural  flow  of  150  cubic  feet  per  second,  showing 
that  the  regulated  flow  in  the  three  driest  months  is  over  twice  as 
great  as  the  natural  flow  would  have  been.  The  above  applies  in 
full  only  to  the  water  powers  below  the  jimction  of  the  Beaver 
and  Black  rivers. 

Aa  to  the  Lyons  Falls  power,  the  following  is  pertinent.  The 
mean  monthly  regulated  flow  from  the  Fulton  Chain  reservoirs 
for  average  of  the  three  driest  months  of  the  year — 1908,  1909 
and  1910,  is  42  cubic  feot  per  second.  The  inflow  from  the  canal 
is  65  cubic  feet  per  second,  a  total  of  107  cubic  feet  per  second. 

As  noted  above,  the  computed  natural  flow  of  the  Black  river 
for  this  period  is  0.31  cubic  feet  per  second  per  square  mile,  or  a 
total  of  108  cubic  feet  per  second  for  the  Fulton  Chain  and  Forest- 
port  drainage  areas,  showing  that  for  the  three  driest  months  of 
these  years  the  present  flow  at  Lyons  Falls  is  jtifit  equal  to  what 
the  natural  flow  would  have  been, 

The  average  flow  for'the  three  driest  months  of  the  years  1908, 
1909  and  1910  from  the  Old  Forge  reaervoir,  is,  aa  above  noted, 
only  42  cubic  feet  per  second,  but  this  is  hardly  a  fair  measure  of 
the  utility  of  that  reservoir  in  view  of  the  fact  that  in  the  months 
corresponding  to  these  minimum  flows  the  average  of  the  corres- 
ponding flows  at  Koose  river  was  1.25  cubic  feet  per  second  per 
square  mile,  showing  that  the  natural  flow  of  the  intermediate 
watershed  was  sufficient  to  run  the  mills  with  the  addition  of  the 
42  cubic  feet  per  second  from  the  Fulton  Chain  reservoirs. 

As  to  the  question  of  possible  compensation  due  to  the  water 
powers  on  the  Black  river  above  the  inflow  of  the  Black  river  canal 
uorth,  no  further  study  has  been  made  as  it  is  apparent  from  the 
table  of  claims  paid  that  these  powers  have  been  fliiancially  com- 
pensated, and  therefore  have  no  claim  for  compensation  in  kind.. 

From  the  foregoing  we  may  simi  up  this  matter  as  follows: 
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1st.  The  Court  of  Appeals  has  decided  that  the  law  ol 
1836  authorizing  the  coDstniction  of  the  Black  river  feeder 
contemplated  a  permanent  diversion. 

2d.  Chapter  181  of  the  Laws  of  1851  authorized  the  Canal 
CommissioQers  to  build  compensating  reservoirs  and  provided 
that  the  water  stored  should  be  sufficient  to  cause  a  flow  in 
the  river  "  not  less  than  the  quantity  which  ordinarily  flows 
in  said  river  during  the  summer." 

3d.  In  1857,  while  three  of  the  reservoirs  were  in  process 
of  construction,  the  Legislature  passed  an  act  permitting  the 
riparian  owners  to  present  claims  for  damages.  A  total  of 
$66,016.75  was  allowed,  being  in  full  for  damages  above 
Lyons  Falls,  and  65  per  cent,  for  those  below,  a  reduction  of 
35  per  cent,  having  been  made  because  of  the  compensating 
reservoirs  then  being  constructed. 

4tlL  It  may  be  questioned  whether  the  awards  were  made 
upon  the  basis  of  the  compensation  in  kind  that  would  result 
from  the  compensating  reservoirs  then  in  construction,  or 
upon  the  basis  of  full  compensation  in  kind  aa  provided  by 
the  law  of  1851.  If  the  latter  ia  claimed,  however,  it  is  not 
apparent  why  any  damage  should  have  been  allowed  and  the 
award  of  65  per  cent  of  the  amount  allowed  by  the  ap- 
praisers ia  inexplicable. 

5th.  The  "  ordinary  summer  flow "  of  the  Black  river 
above  Lyons  Falls  is  13,000  cubic  feet  per  minute.  The 
amount  diverted  from  the  watershed  is  13,000  cubic  feet  per 
minute  according  to  actual  measurements  made  by  the  Barge 
Canal  authorities.  In  strict  accordance  with  the  laws  of 
1851,  there  should  be  sufficient  storage  on  the  hasin  to  return 
13,000  cubic  feet  per  minute  for  the  three  summer  months. 
This  would  require  a  total  available  storage  of  1,684,800,000 
cubic  feet. 

6th.  Had  no  money  conpensation  been  made,  the  riparian 
owners  would  be  entitled  to  the  return  to  the  river  of  the 
13,000  cubic  feet  per  minute  during  the  entire  coincidraice 
of  the  low  water  period  with  the  period  of  extraction  for 
canal  purposes,  say,  for  the  months  of  July,  August,  Sep- 
tember, October  and  Novranber,  This  would  require  a  total 
available  storage  of  2,808,000,000  cubic  feet. 
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7th.  The  total  storage  on  the  watershed  is  3,437,000,000 
cubic  feet,  or  more  than  double  that  required  by  the  law  of 
1851,  and  629,000,000  cubic  feet  greater  than  is  required  to 
ooiupensate  the  owners  below  the  entrance  of  the  Beaver 
river. 

8th.  Comparison  of  the  actual  present  stream  flow  of  the 
Black  at  Felts  Mills  with  the  Oswegatchie  at  Ogdensburg 
furnishes  further  evidence  that  the  low  water  flows  of  the 
Black  river  are  at  least  as  great  as  thej  would  naturally  be. 

9th.  It  is  concluded  — 

(a)  That  riparian  owners  below  the  mouth  of  the 
Beaver  river  have  been  fully  compensated  in  kind  in  ad- 
dition to  having  received  awards  of  cost  and  having  been 
legally  concluded  by  the  awards  of  1&59. 

(b)  The  riparian  owners  between  the  mouths  of  the 
Moose  and  Beaver  rivers  do  not  receive  quite  sufBcient 
stored  water  to  fully  compensate  them  in  kind,  but  they 
were  l^ally  concluded  by  the  awards  of  1859  from  which 
they  did  not  appeal. 

(e)  The  riparian  owners  between  the  mouth  of  the 
Moose  and  Forestport,  the  place  of  diversion,  received  full 
compensation  in  the  awards  of  1859  and  are  legally  con- 
cluded. 

(d)   Legally,  the  construction  of  the  Fulton  Chain  and 
Beaver  river  reservoirs  were  gratuities  on  the  part  of  the 
State  to  the  power  owners. 
Studies  of  canal  powers  will  be  continued  as  the  time  of  our 
engineering  and  legal  forces  will  permit. 


REPORT  UPON   THE    CONSERVATION    COMMISSION   IN- 
VESTIGATION OF  THE  ONTARIO  HYDRO- 
ELECTRIC SYSTEM. 
Law  Under  Which  Nie  Ontario  Work  is  Being  D<ync. —  In  brief, 
the  Power  Commission  Act  of  Ontario  provides  for  the  appoint- 
ment of  the  Hydro-El eo trie  Power  Commission  of  Ontario,  who  are 
to  supply  power  to  the  municipalities  of  the  province  upon  their 
application.     T'pon  the  receipt  of  an  application  the  Commission 
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must  make  an  estimate  of  the  price  at  which  the  power  can  be 
supplied.  This  estimate  must  include  the  cost  of  generating  and 
transmitting  the  current,  including  inters  at  4  per  cent  on  all 
expenditures  of  the  Commission,  sinking-fund  charges  on  a  thirty- 
year  basis,  line  losses,  and  the  cost  of  operating,  maintaining, 
repairing,  renewing  and  insuring  the  works.  The  council  may 
then  enter  into  a  provisional  contract  for  the  power,  the  contract 
to  become  effective  only  upon  the  approval  by  the  taxpayers  at 
an  election  held  for  the  purpose. 

A  municipality  that  has  entered  into  a  contract  with  the  Com- 
mission may  contract  with  other  municipalities,  or  with  any  per- 
son or  corporation  for  power.  The  Commission  may  also  fix  the 
rates  chai^d  by  the  municipality  after  notice  and  hearing. 

Under  the  provisions  of  the  Power  Commission  Act  the  Com- 
mission has  built  and  is  operating  about  300  milee  of  hi^  tension 
lines  (110,000  volts)  and  about  100  miles  of  low  tension  lines 
(13,200  volt*).  Thirty^ix  municipalities  aggregating  1,000,000 
population  are  being  su[^lied  imder  this  act  and  100  more  appli- 
cations are  on  file.  In  addition  to  the  system  now  being  supplied 
from  Niagara,  sevsn  other  districts  are  already  being  served,  or 
plans  are  under  way  to  serve  them.  These  districts  are  the 
Cobalt,  Sudbury,  Nipissing,  Sturgeon  Bay,  Thunder  Bay,  Ottawa 
and  Trent. 

The  Commission  has  spent  $4,500,000,  and  the  municipalities 
using  power  under  the  law  have  spent  $6,500,000  in  distribution 
systems,  making  a  total  present  investment  of  $11,000,000.  The 
chairman  of  the  Commission  states  that  this  total  will  reach 
$50,000,000  within  the  next  five  years.  The  population  of  the 
province  is  about  2,500,000,  so  that  the  total  investment  will  be 
$20,00  per  capita. 

For  a  description  of  the  physical  engineering  features  of  the 
enterprise,  the  reader  is  referred  to  the  subsequent  pages  of  this 
report  Attention  is  called  to  the  fact  that  the  work  carried  out 
by  the  Ontario  government  through  its  Hydro-Electric  Commis- 
sion is  a  model  of  substantial,  permanent,  economical  and  com- 
pletely successful  construction.  The  system  is  a  pronounced 
physical,  economic  and  financial  success,  and  is  up  to  the  last 
minute,  or  leads,  in  every  detail. 


,y  Google 


„  136  Secono  Annual  Repokt  of  the 

The  reaults  of  tiie  Qperations  of  tie  Hydro-Electrio  Commie- 
sion  are: 

1.  The  householder,  merchant  and  manufacturer  are  getting 
double  the  power  at  the  same  total  cost  as  formerly  paid. 

2.  The  cities  and  villagee  are  much  better  lighted  than  before 
at  less  total  cost. 

3.  The  per  capita  cost  of  distribution  plants  in  the  cities  varies 
from  $5  to  $10.  (Compare  this  with  the  cost  of  municipal  owned 
water-works  costing  from  $20  to  $30  per  capita.) 

4.  At  least  in  those  plaoes  where  results  are  available,  the 
incomes  are  sufBcient  to  cover  all  charges,  so  that  these  results 
have  been  attained  without  the  imfKisition  of  any  additional  taxes. 

5.  With  increasing  use,  decreasing  charges  will  be  possible,  bo 
that  further  reductions  in  rates  are  practically  certain  to  follow. 

6.  In  nearly  all  cases  these  results  have  berai  achieved  without 
detriment  to  local  companies  so  far  as  can  be  judged  by  their 
reports  and  the  prices  of  their  securities. 

-  7.  The  savings  to  the  consuiuers  during  the  first  year  of  opera- 
tion have  been  eetimated  at  $2,000,000. 

The  competition  and  the  example  of  the  Hydro-Electric  Com- 
mission has  led  to  increased  efficiency  in  management.  Having 
a  monopoly,  and  the  ever-present  fear  of  showing  too  great  earn- 
ings, there  was  little  inducemait  for  tie  old  companies  to  apply 
the  principles  of  scientific  management  to  the  business.  Current 
was  sold  on  the  basis  of  what  the  traffic  would  'bear.  The  hydro 
power  is  sold  on  the  basis  of  cost  of  service  and  in  meeting  the 
competition  the  companies  have  adopted  the  same  rates  with,  the 
result  that  undesirable  contracts  costing  more  than  they  returned 
have  been  elimin-ated.  In  other  matters  than  rates,  the  analysis 
and  study  induced  by  real  unescapable  competition  have  shown 
where  large  benefits  can  be  secured  at  little  or  no  cost.  The 
competition  is  not  intended  to  be  destructive  on  the  part 
of  the  municipalities,  but  simply  regulative,  and  has  resulted  in 
healthy  tissue  in  the  place  of  the  dry  rot  induced  by  monopoly. 

To  bring  these  results  to  the  homes  and  business  of  a  million 
people  has  required  the  use  of  a  surprisingly  small  quantity  of 
power,  the  maximum  thus  far  (Oct.  1,  1912)  used  on  the  entire 
Niagara  district  system  having  been  less  than  28,000  horsepower. 
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Anyone  looking  for  something  from  which  future  disaster  to 
either  the  provincial  hydro-electric  aeheme  or  the  municipal  dis- 
tribution of  the  energy  can  be  predicted,  is  likely  to  bo  dis- 
appointed, if  he  gives  fair  consideration  to  the  facts  as  tbey  exist, 
and  the  general  economic  problems  that  the  scheme  is  designed  to 
solve.  It  needs  no  professional  to  see  that  mechanically  the  lines 
and  works  are  of  the  highest  order  of  excellence,  while  the  few 
intemiptione  to  service  show  their  ^ciency.  The  excellence  of 
the  infltallations  is  too  apparent  to  be  disputed,  and  even  those  hit 
hardest  by  the  competition  introduced  are  compelled  to  admit  this 
feature  of  the  hydro-electric  scheme.  Proof  of  the  superior 
quality  of  the  Hydro-Electric  Commission's  plant  was  furnished 
on  July  5,  1912,  when  a  severe  electric  storm  put  the  equipment 
of  the  Toronto  Electric  Company  out  of  service  for  five  honrs  and 
fifteen  minutes.  The  street  railway  and  lighting  systems  of  the 
private  companies  were  shut  down,  but  no  interruption  of  the 
service  of  the  customers  of  the  hydro  system  occurred. 

With  all  these  features  of  excellence  and  success,  there  is 
coupled  that  of  financial  stability.  The  general  system  has  met 
all  of  its  obligations,  and  has  $50,000  laid  aside  for  depreciation 
account.  At  the  same  time  the  contracting  municipalities  have 
been  treated  leniently,  and  the  last  cent  has  not  been  required  in 
any  case.  An  example  of  this  is  the  nonenforcement  of  the  clause 
of  the  contracts  requiring,  the  cities  to  pay  for  three-fourths  the 
amoimt  contracted  for  whether  used  or  not.  The  amount  used 
has  been  the  basis  of  paymKit  in  every  case. 

Detail  Technical  Report 
Dbscbiption  of  Gsnebai,  Tbaxsmisbior  System. 
The  Niagara  District  Transmission  System. —  The  Ontario 
Power  Commission  which  preceded  the  present  Hydro-Eleetric 
Power  Commission  caused  plans  and  estimates  to  be  prepared  by 
its  engineers  for  the  generation  of  power  at  Niagara.  The  engi- 
neers estimated  that  power  could  be  delivered  to  12,000  volt  bus 
bars  at  $8.39  per  horsepower  for  a  30,000  horsepower  develop- 
ment, $5.89  per  horsepower  for  a  60,000  horsepower  development, 
and  $4.95  per  horsepower  for  a  100,000  horse  power  develop- 
ment. 
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The  Hydro-Electric  Power  Commission  at  the  inception  of  its 
work  called  for  bids  from  the  companies  generating  power  on 
the  Canadian  side  at  Niagara  Falls,  and  eventually  made  a  con- 
tract with  the  Ontario  Power  Company  to  take  three  phase,  25 
cycle  power  at  the  company's  switchboard  at  12,000  volts  for 
$9.40  per  horsepower  for  any  quantity  between  8,000  and  25,000 
horsepower,  and  $9  per  horsepower  when  the  amount  taken  ex- 
ceeds 25,000  horsepower.  The  power  paid  for  is  75  per  cent  of 
that  re8er\'ed  upon  the  order  of  the  Commission,  or  in  case  tiie 
20-minute  peak  load  exceeds  that  amount  in  any  month  then  the 
highest  load  continuing  for  twenty  consecutive  minutes  is  the 
amount  to  be  paid  for  in  the  month.  The  highest  peak  thus  far 
(to  September  30,  1912)  was  about  20,000  horsepower. 

From  the  bus  bars  of  the  Ontario  Power  Company  the  current 
passes  in  underground  conduits  to  the  station  of  t^e  Hydro- 
Electric  Commission  2,500  feet  away.  Here  are  located  the 
measuring  and  switching  devices  and  the  transformers  which  raise 
the  voltage  from  12,000  to  110,000  volte.  This  station  in  con- 
struction is  typical  of  all  the  stations  of  the  Hydro-Electric  Com- 
mission. They  are  made  of  brick  with  concrete  floors,  steel  stair- 
ways, etc.,  and  are  absolutely  fire-proof  throughout,  and  of  the 
most  permanent  construction.  The  arrangement  is  compact  and 
r^;ular,  and  neat  in  appearance.  It  is  not  thought  necessary  nor 
desirable  to  give  a  technical  description  of  the  station  and  appa- 
ratus, though  the  information  is  available.  It  is  sufficient  to  say 
that  the  handling  of  the  110,000  volts  is  accomplished  with  per- 
fect ease  and  safety,  and  trouble  of  all  kinds  is  of  less  frequent 
occurrence  than  on  the  systems  carrying  only  60,000  volts  operat- 
ing in  the  same  neighborhood. 

The  Niagara  station  has  a  transformer  capacity  of  24,000 
horsepower  now  installed,  with  room  in  the  present  building  for 
12,000  horsepower  additional. 

From  the  Niagara  station  the  current  is  transmitted  to  Dundas, 
a  distance  of  51,5  miles,  over  a  line  of  60,000  horsepower  capacity 
composed  of  six  aluminum  cables  (two  three-wire  circuits)  sup- 
ported by  the  suspension  type  of  insulators  on  galvanized  steel 
towers  averaging  65  feet  in  height.  Here  again  one  gets  the  im- 
mediate impression  of  substantial,  permanent  and  serviceable  oon- 
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stniction.  The  only  interruption  of  service  from  failure  of  line 
that  has  occurred,  came  when  a  contractor  engaged  in  railway 
construction  blew  down  two  towers  with  a  dynamite  charge. 

Diindas  is  the  interawitching  station  for  the  system.  From 
here  the  high  tension  lines  diverge  eastward  to  Toronto,  northward 
and  westward  tJirough  Guelph,  Stratford,  etc.,  to  London,  and 
westward  through  Woodstock  to  London.  The  two  latter  lines 
meeting  at  London  form  a  loop,  so  that  London  and  points  further 
west  can  be  supplied  in  two  ways.  The  total  length  of  the  high 
tensioTi  lines  so  far  constructed  is  about  300  miles,  the  greateet 
distance  from  Niagara  Falls  being  135  miles.  It  is  expected  to 
carry  the  high  tension  lines  on  westward  to  Windsor,  a  diBtance 
of  12S  miles,  or  a  total  distance  from  Niagara  Falls  of  263  niile& 

At  intervalB  along  the  high  tension  lines,  current  is  taken  off 
and  transformed  from  110,000  volts  down  to  13,200  volts  for 
local  distribution.  These  low  voltage  lines  are  wood  pole  con- 
struction and  a^^egate  to  date  about  200  miles. 

The  accompanying  map,  Plate  IX,  shows  the  location  of  the 
lines. 

Reports  Upon  Mimici^  Sjrstems  NTisited. 
Ottawa. 

Hydro-Electric  History, —  Hydro-electric  history  b^an  in 
Ottawa  in  1885  when  the  Ottawa  Electric  Company  was  granted 
a  franchise.  In  1888  the  Chaudiere  Electric  Light  &  Power 
Company  was  also  given  a  franchise,  but  was  amalgamated  with 
the  Ottawa  Electric  Company  in  1895.  The  city  in  1900  again 
introduced  competition  in  the  electric  light  and  power  service  in 
Ottawa,  by  granting  a  franchise  to  the  Consumers  Electric  Com- 
pany. A  clause  in  the  franchise  provided  for  the  purchase  of  the 
plant  at  any  time  by  the  city.  The  city's  previous  ^periencea  in 
competition  and  subsequent  amalgamation  caused  the  introduction 
of  the  purchase  clause  in  order  to  prevent  a  second  amalgamation. 
From  1895  to  1901,  the  Ottawa  Electric  Company  had  enjoyed  a 
monopoly,  and  the  rates  were  maintained  at  15  cents  net  per 
kilowatt-hour  for  light,  $40  and  up  for  power,  and  $65  per  year 
for  arc  lamps  on  a  moonlight  schedule.  The  competition  of  t^' 
Consumers  Company  resulted  in  rate  cutting  eo  that  in  1905  tbe 
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rates  were  7H  cents  net  per  kilowatt-hour  for  house  lighting,  $25 
per  horse-power  for  power,  and  $45  for  arc  lamps  on  a  schedule  of 
4,000  hours  per  year.  The  Ottawa  Electric  Company  claimed  that 
the  ratee  did  not  permit  of  a  just  return  from  the  business,  and 
sought  amalgamation.  The  city  succeeded  in  twice  defeating  a  bill 
permitting  the  purchase  of  the  Consumers  Company's  plant  by  the 
Ottawa  Electric  Company,  but  such  a  bill  was  eventually  passed 
by  the  Dominion  Parliament  in  1904.  Before  the  bill  passed, 
however,  the  city  exercised  its  purchase  rights  and  bought  out  the 
plant  of  the  Consumers  Electric  Company,  paying  $200,000  there- 
for. The  plant  purchased  was  only  a  distributing  plant,  and  a 
contract  for  power  was  made  with  the  Ottawa  and  Hull  Electric 
Company.  The  right  of  this  city  to  purchase  current  was  attacked 
in  the  courts  by  the  Ottawa  Electric  Company.  The  city  was 
successful  in  the  lower  court  but  was  defeated  higher  up,  and  was 
left  with  a  plant  into  which  $250,000  had  been  put,  thus  rendered 
useless  without  current  In  the  meantime,  however,  the  Hydro- 
Electric  Commission  of  Ontario  had  been  created  and  clothed  with 
sweeping  powers.  The  city  turned  to  the  Commission  for  aid,  and 
a  contract  was  made  by  the  Commission  with  the  Ottawa  and  Hull 
Company  for  power,  and  at  the  same  time  with  the  city  to  take 
the  power. 

The  original  vote  in  1905  authorizing  the  purchase  of  the  plant 
was  very  close,  the  proposition  having  been  carried  by  a  majority 
of  only  420.  The  vote  to  issue  bonds  for  an  ext^ksion  in  1907 
was  carried  by  a  majority  of  5,500.  This  illustrates  the  rapidity^ 
of  the  growth  of  the  hydro-electric  sentiment 

Including  the  original  purchase  price  of  $200,000  the  city  has 
spent  $510,096.15  on  the  hydro-electric  plant,  etc.,  or  $5.70  per 
capita.  Of  this  sum  $430,000,  or  $4.80  per  capita,  was  raised 
by  bonds. 

Character  of  Plant.  The  new  work  put  up  by  the  city  is  well 
done.  The  poles  acquired  with  the  plant  purchased  are  apparently 
in  a  very  good  state  of  preservation.  There  are  five  miles  of 
"White  Ways" — i,  e.,  streets  lighted  by  five' light  clusters,  but 
no  underground  wiring  exists  except  of  the  cables  from  the  power 
house  to  the  sub-station  as  explained  below.  They  have  but  one 
sub-station.  It  is  a  fireproof  structure,  plain,  but  substantial  and 
oommodiouB  in  every  respect. 
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There  is  an  agreement  betweeo  flie  cit;  and  the  Ottawa  Electric 
C<Hnpan;  in  virtue  of  which  each  naee  the  other's  poles,  paying  one 
dollars  per  year  per  pole  for  such  use.  The  larger  number  of 
polee  are  the  propOTty  of  the  Ottawa  Electric  Company. 

About  two-thirds  of  the  city  ia  now  cohered  by  the  hydro-electric 
residence  lighting  system,  and  it  is  estimated  that  it  will  cost 
$300,000.00  more  to  cover  the  ^itire  city. 

Current  for  the  hydro-electric  system  is  generated  at  the  plant 
of  the  Ottawa  and  Hull  Electric  Company  located  on  the  west 
side  of  the  Ottawa  river  in  the  Proviace  of  Quebec  For  thid 
power  the  city  pays  $15  per  horsepower  per  year.  The  amount 
to  be  paid  for  is  the  laigest  number  of  horsepower  used  for  ten 
consecutive  minutes  at  any  time  during  the  year.  There  are  in 
operation  at  this  station  three  1500  kilowatt,  2300  volt,  60  cycle, 
two  phase  generators  and  one  2000  kilowatt,  11,000  volt,  60  cycle, 
three  phase  generator,  while  another  2000  kilowatt,  11,000  volt, 
60  cycle,  three  phase  generator  is  being  installed.  The  two  phase 
2300  volt  and  three  phase  11,000  volt  generators  are  inter-con- 
nected through  transformers  with  Scott  connections  so  that  the 
whole  plant  is  available  for  the  city's  three  phase  distribution 
system.  The  power  is  carried  from  the  generating  station  to  the 
sub-station,  a  distance  of  about  13,000  feet,  by  undei^;round  cables 
in  duplicate,  operating  at  11,000  volts.  One  cable  is  operated 
and  the  other  held  in  reserve,  the  capacity  of  each  being  5,000 
horsepower.  The  feeders  from  the  sub-station  are  provided  wiUi 
potential  regulators.  The  arc  lighting  system  is  operated  from 
constant  current  transformers. 

Street  Lighting  System.  There  are  five  miles  of  "  White 
Ways  "  in  the  city.  The  agitation  for  these  was  begun  by  the 
Ottawa  Electric  Company  who  offered  to  install  dusters  of  five 
100  watt  Timgsten  lamps  100  feet  apart  on  each  side  of  the 
street  and  operate  them  at  ten  cents  per  front  foot  per  month, 
to  be  paid  by  the  property  owners  (20  cents  per  lineal  foot  of 
street).  The  hydro-electric  system,  after  making  estimates,  offered 
to  do  it  for  five  cents  per  front  foot  per  month,  the  city  to  con- 
tinue to  pay  the  system  for  the  arc  lights  displaced,  mating  the 
total  return  to  the  hydro  system  about  six  c«it8  per  front  foot. 
When  the  work  was  begun  it  was  found  that  the  cost  for  installa- 
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tion  and  operation  was  less  than  the  estimate,  and  that  for  the 
price  paid  the  clusters  could  be  spaced  75  feet  apart,  so  that  this 
is  the  spacing  as  finally  inatalled.  The  effect  is  -very  good  indeed, 
and  the  great  extent  of  this  system  indicates  its  popularity  with 
the  property  owners  who  pay  for  it  and  can  have  it  when  a  suffi- 
cient proportion  requests  its  installation. 

The  streets  not  "  White  Ways  "  are  lighted  by  alternating  cur- 
rent arcs  with  the  usual  results.  In  our  opinion,  this  syfltem  does 
not  compare  in  real  efficiency  with  that  in  use  at  Toronto.  For 
the  arcs  the  city  pays  the  hydro-electric  Systran  $45.00  each  per 
year,  and  City  Commissioner,  J.  A.  Ellis,  states  the  coat  is  about 
$40.00  each. 

The  city  pumps  its  water  with  waterpower  produced  by  tur- 
bines direct  connected  fo  pumps,  so  that  no  electricity  is  used  for 
this  purpose,  and  Ottawa  has  no  direct  means  of  flattening  its 
load  curves  in  the  manner  used  in  most  of  the  other  Ontario  cities. 
Previous  Electric  System.  When  the  city  began  the  operation 
of  its  street  lighting  system,  the  streets  were  being  lighted  by  the 
Consumers  Electric  Company  with  Adams-Bagnall  enclosed  arcs 
from  Western  Electric  D.  C.  are  machines.  There  are  six  of  these 
uLacbines  of  a  total  capacity  of  900  arcs.  They  were  installed  in 
1901. 

The  alternating  current  purchased  by  the  city  could  not  be 
used  in  the  direct  current  arc  lamps,  so  that  when  the  lighting 
contract  ran  out  in  1007  the  city  removed  the  direct  current 
lamps  and  replaced  them  with  the  alternating  type.  The  six 
direct  current  arc  machines  cost  $36,000  in  1901,  and  were  sold 
for  $3,600  in  1907.  The  arc  lamps  cost  $25  each,  and  have  not 
been  sold,  though  it  is  stated  the  city  has  been  offered  $8  each 
for  them.  Here  is  an  apparent  economic  waste  amounting  to 
about  $40,000.  It  should  be  noted,  however,  that  many  managers 
of  electric  light  companies  are  scrapping  the  low  efficiency  direct 
current  arc  machines  and  the  direct  current  lamps  and  substitut- 
ing the  alternating  current  apparatus  simply  on  the  ground  of 
decreased  operating  costs.  This  has  been  done  in  Albany  during 
the  past  two  years. 

Plaint  of  Ottawa  Electric  Co.  The  Company  has  three  plants, 
two  hydraulic  and  one  steam  plant  used  as  auxiliary  to  the  water- 
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power.  In  Station  Ko.  1  there  are  four  700  kilowatt  generators 
and  in  No.  2  there  are  two  1350  kilowatt  generators,  while  in 
the  steam  plant  there  is  one  steam  turbine  of  150U  kilowatt  ca- 
pacity, and  an  addition  of  4500  horsepower  ia  being  installed. 
This  steam  plant  is  to  be  used  as  a  reserve  amd  to  carry  the  peaks 
in  the  winter  time.  The  peak  load  in  December,  1911,  was 
6,365  kilowatts.  The  company  is  now  building  a  sub-station  near 
the  location  of  the  city  sub-station,  and  the  distribution  system 
will  be  about  the  same  as  that  used  by  the  city. 

Stocks  and  Bonds  of  the  Ottawa  Electric  Co.  According  to  the 
report  of  the  directors  for  the  year  1911,  the  company  has  out- 
standing $750,000  of  5  per  cent,  bonds,  and  $1,500,000  of  stock. 
In  1904^1905  the  stock  was  worth  60.  It  is  now  said  to  be 
worth  150.  The  property  and  plant  equipment  is  valued  at 
$2,651,148.26,  and  the  total  assets  are  $2,958,147.85.  The  gross 
earnings  for  1911  were  $495,509.45.  The  operating  expenses  in- 
cluding interest  on  bonds  were  $279,625.87,  giving  a  surplus  for 
the  year  of  $215,883,58.  From  this  there  were  paid  four  divi- 
dends of  1%  per  cent,  each  and  a  bonus  of  1  per  cent.,  making 
a  total  dividend  of  7  per  cent,  on  the  stock,  and  $100,000  was 
carried  to  reserve  account,  making  the  total  reserve  account  of  the 
company  $450,000.  This  reserve  account  is  in  reality  the  depre- 
ciation account  of  the  company,  and  would  have  amounted  to 
$850,000  at  tie  close  of  the  year,  hut  a  stock  dividend  of  $400,- 
000  was  issued  to  the  stockholders  in  February,  1911.  This  is 
included  in  the  total  issue  of  $1,500,000  of  stock  as  previously 
given. 

Financial  Siaiemeni  of  Municipal  Hydro-Electric  Departmeni. 
The  gross  earnings  of  the  city  plant  for  the  year  ending  December 
31,  1911,  were  $153,102.83  and  the  gross  operating  expenses  in- 
cluding cost  of  power,  and  interest  and  sinking  fund  for  the  bonds, 
were  $125,386.56,  leaving  $"27,716.27  for  transfer  to  the  de- 
preciation account.  On  December  31,  1911,  this  depreciation 
account  amounted  to  a  total  of  $97,659.28.  This  figure 
is  probably  not  far  from  the  actual  physical  depreciation  of  the 
plant.  The  only  actual  profit  made  by  the  city,  therefore,  is  the 
amount  paid  into  the  sinking  fund,  totaling  $50,000  at  the  end 
of  1911.     This  may  he  considered  as  profit  because  the  deprecia- 
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titm  fund  T^ll  replace  the  plant  as  it  becomeB  worn  out,  and  when 
the  laonda  are  liquidated  through  the  application  of  the  sinking 
fund  the  plant  will  be  still  worth  all  that  has  been  paid  for  it,  and 
prices  for  light  and  power  can  he  still  further  decreased,  aa  no 
more  interest  or  sinkitig  fund  charges  will  have  to  be  made. 

Loads  of  the  City  PUmi.  The  city  purchases  its  power  at  $15 
per  horsepower  meas^ired  by  the  bluest  peak  of  ten  minutes 
duration  in  the  calendar  year.  To  teep  up  its  power  factor,  the 
city  has  installed  in  its  sub-station  a  synchronous  motor  generator 
set  which  it  usee  at  the  time  of  highest  peak.  The  peak  load  in 
December,  1911,  was  3100  horsepower.     The  connected  load  is: 

H.P 

Incandracent  lamps 5930 

Arc  lamps 570 

Motors 1110 


Total 7610 

Customers 5377 

Ratio  of  connected  load  to  peak  load  2.45  to  1. 

The  average  yearly  load  factor,  that  is,  the  ratio  of  the  maxi- 
mum peak  load  of  the  year  to  the  average  load  of  the  year  is  ap- 
parently about  30  per  cent.  With  this  condition  it  would  doubt- 
less pay  the  city  to  install  a  steam  plant  to  carry  a  few  of  its  peaks. 
The  contract  with  the  present  company  is  for  only  ten  years, 
however,  and  the  Hydro-Electric  Power  Commission  of  Ontario 
hopes  to  develop  and  transmit  power  to  Ottawa  before  the  expira- 
tion of  the  contract.  The  Commission  ia  acquiring  Chat's  Falls, 
30  miles  away  on  the  Ottawa  river,  where  an  ultimate  develop- 
ment of  120,000  horsepower  is  contemplated.  They  hope  that  the 
Province  of  Quebec  will  cooperate  with  them  in  the  development. 
There  are  other  larger  power  possibilities  within  easy  transmis- 
sion distance  of  the  city. 

Rates.  The  rates  of  the  city  plant  are  house  lighting,  4  cents 
per  month  per  100  square  feet  of  area  lighted  and  3  cents  per 
kilowatt  hour  for  current  consumed  less  10  per  cent,  discount 
for  payment  within  15  days.    No  meter  rental. 
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Ten  per  cent,  discount  for  payment  within  fifteen  days  of  all 
power  rates. 

The  rates  of  the  private  company  are  practically  identical  and 
in  Bome  respects  exactly  so.  They  are  intended  to  be  etricUy  com- 
petitive, but  it  is  stated  that  the  city  does  not  maintain  an  a^res- 
sive  canvassing  force.  Commissioner  Ellis  states  that  the  reason 
for  the  existence  and  continuance  of  the  city  plant  is  to  act 
as  a  regulator  of  rat€S  through  competition,  and  that  destructive 
competition  is  not  contemplated  nor  desired  by  the  department. 

General  StatemerU.  Ottawa  has  a  population  of  about  90,000, 
and  being  the  capital  of  the  Province  is  a  residential  city  to  a 
greater  extent  than  it  would  be  if  it  depended  solely  on  its  natural 
advantages  as  a  manufacturing  center. 

The  rates  in  force  previous  to  October  1,  1911,  were  those  that 
had  been  established  by  private  competition.  When  the  city  took 
up  the  work  it  was  to  prevent  the  destruction  of  competition 
through  amalgamation,  and  the  city  did  not  change  the  rates  for 
five  years.  Then  the  surpluses  had  accumulated  to  such  an  extent 
that  it  was  felt  that  a  reduction  in  rates  could  be  safely  made. 
After  an  analysis  of  the  situation  it  was  found  that  the  residence 
lighting  was  paying  over  half  the  gross  income  though  using  a 
considerable  less  proportion  of  the  service,  and  it  was  determined 
to  reduce  that  rate.  Accordingly,  the  standard  rate  prepared  by 
the  Provincial  Hydro-Electric  Commission  was  adopted  on  Oct.  1, 
1911.     The  residence  rate  was  changed  from  a  straight  meter 
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rate  of  7^4  per  cent,  net  per  kilowatt  hour  to  a  rate  composed  of 
a  service  charge  of  4  cents  per  100  square  feet  of  area  lighted 
plus  3  cents  per  kilowatt  hour  for  current  consumed,  with  10  per 
cent,  off  both  charges  for  prompt  payment.  Before  making  the 
change  the  bills  of  a  large  number  of  consumers  were  taken,  the 
houses  measured,  and  the  total  bill  under  the  new  rate  computed. 
From  this  it  was  determined  that  the  average  rate  would  be  6 
cents  or  5.4  cents  net  per  kilowatt  hour,  giving  an  average  re- 
duction of  27.5  per  cent.  As  the  house  lighting  pays  $80,000  per 
year  in  revenue  to  the  plant,  the  reduction  in  income  would  be 
$22,000  per  year.  It  is  anticipated,  however,  that  the  decreased 
rate  will  result  in  large  increase  in  consumption,  the  tendency  of 
the  consumer  being,  in  most  cases,  to  increase  his  uses  with  de- 
creased unit  cost  to  such  an  extent  as  will  keep  the  total  lighting 
cost  at  about  the  same  or  a  higher  point.  Besides  this,  thd  busi- 
ness is  increasing  in  extent  by  the  addition  of  new  customers. 
The  Ottawa  Hydro-Electric  Commissioner,  Mr.  J.  A.  Ellis,  is 
fully  conversant  with  the  business  and  gave  the  matter  full  con- 
sideration before  recommending  the  change  in  rate. 

TOBONTO. 

Hydro-Electric  History.  The  hydro-electric  by-law  authorizing 
the  city  of  Toronto  to  enter  into  contract  with  the  Hydro-Electric 
Commission  for  power  from  Niagara  was  voted  upon  Jan.  1,  1907, 
by  the  "  rate  "  payers  of  the  city.  The  vote  was  11,026  for,  and 
2,907  opposed  —  ratio  3.8  to  1. 

On  Jan.  1,  1908,  the  taxpayers  voted  upon  the  question  of 
bonding  the  city  for  $2,750,000  to  begin  the  construction  work 
upon  the  distributing  plant.  The  vote  was  15,048  for  and  4,551 
opposed  —  ratio  3.2  to  1, 

The  current  was  turned  on  to  a  part  of  the  system  about  June  1, 
1911.  -* 

On  Jan.  1,  1912,  the  taxpayers  voted  upon  the  question  of 
a  further  bond  issue  of  $2,250,000  to  complete  the  distributing 
plant    The  vote  was  17,605  for  and  2,945  opposed  —  ratio  6  to  1. 

Up  to  date  the  city  has  expended  $3,500,000  and  has  covered 
about  two-thirds  of  the  city.     The  general  manager  of  the  Hydro- 
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Electric  Department  of  the  city  states  that  the  $1,500,000  re- 
maining available  will  fiini^  the  distribution  system  throughout 
the  city  and  care  for  extensioue  for  two  years.  This  will  make 
the  per  capita  cost  and  bond  issue  for  hydro-electric  distribution 
about  $12  per  capita. 

Oharacter  of  DistribvMon  Plant.  The  materials  and  workman- 
ship of  the  distributing  plant  are  clearly  of  the  highest  order  of 
excellence.  The  110,000  volt  current  is  transformed  down  to 
13,200  volta  in  the  terminal  of  the  Hydro-Electric  Commission  on 
the  outskirts  of  the  city.  This  station  will  be  described  in  another 
placa  From  the  terminal  station  the  13,200  volt  current  is  car- 
ried to  a  ring  of  sub-stations,  five  in  number,  on  the  outskirts  of 
the  city.  In  the  downtown  section  where  other  wires  are  under- 
ground, these  13,200  volt  circuits  are  also  underground.  In  the 
other  sections  they  are  carried  on  poles.  From  the  sub-stations 
current  is  distributed  from  2200  volt  circuits.  Some  sections  are 
also  covered  with  three  phase,  250-500  volt  power  circuits,  and  in 
a  limited  area  downtown  500  volt  direct  current  is  also  dis- 
tributed. Both  the  plant  capacity  and  area  of  distribution  of  this 
500  volt  direct  current  is  limited,  and  the  superintendent  states 
that  no  effort  is  being  made  to  extend  the  business,  and  the  ca- 
pacity and  area  served  will  not  be  extended.  For  the  secondary 
distribution  and  street  lighting  circuits,  25,000  concrete  poles  have 
been  used.  They  present  a  very  neat  appearance,  and  though 
somewhat  more  expensive  in  first  cost  are  of  course  practically  in- 
destructible. They  are  24  feet  long,  8  inches  square  at  the  bottom, 
and  5  inches  square  at  the  top,  with  chamfered  comers.  The 
reinforcement  consists  of  four  half-inch  rods.  From  a  point 
near  the  top  a  pipe  runs  down  the  center  of  the  pole  to  an  outlet 
for  the  lantern  enclosing  the  100  watt  street  lamps.  The  poles 
cost  about  $5  each  to  manufacture,  and  $4  to  cart  and  set  up. 
A  wooden  pole  would  cost  $2.50,  and  carted  and  erected  $5,50  to 
$6.    Fitting,  painting,  etc.,  brings  the  cost  up  to  $7.50  to  $8. 

In  addition,  the  city  hydro-electric  system  has  8,000  to  9,000 
woodffii  poles  50  feet  high.  On  some  of  the  principal  streets  the 
wires  are  carried  in  conduits  situated  under  the  center  of  the 
sidewalks  on  each  side.  In  the  construction  of  these  conduits, 
sufficient  capacity  to  care  for  the  city's  needs  for  all  time  was 
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installed.  There  are  inetalled  five  circuits  of  5,000  H.  P.  capacity 
each,  and  the  ducts  are  laid  for  twenty  such  circtiits. 

The  Bub-Btations  are  of  most  substantial  construction,  com- 
pletely fireproof  and  of  capacity  ample  for  future  installationB  of 
machinery  sufficient  to  cover  growth  for  a  long  time  to  come. 
(Opposite  this  page  is  a  picture  of  the  "  high  level "  station.) 

Street  Lighting  System. —  The  investigators  of  the  CommiBsion 
were  very  favorably  impressed  with  the  Toronto  street  lighting 
system.  The  principal  buainesa  streets  are  lighted  with  clusters 
of  five  100-watt  Tungsten  lamps  on  ornamental  cast  iron  standards 
spaced  about  100  feet  apart  on  each  side  of  the  street.  The  lamps 
are  enclosed  in  globes  of  Alba  glass.  The  installation  coat  was 
about  $80  to  $90  per  duster  exclusive  of  subways.  This  first 
cost  was  borne  by  the  city,  and  the  running  expenses  are  also  borne 
by  the  city.  The  side  streets  and  residence  districts  are  lighted 
with  flingle  100-watt  Tungsten  lamps  enclosed  in  translucent 
lanterns  spaced  about  100  feet  apart  on  each  aide.  About  25,000 
100-watt  lamps  are  now  used  by  the  city,  2,500  being  in  clusters. 
The  city  pays  $9  per  100-watt  lamp  for  the  single  lamps,  and 
$52.50  per  cluster.  The  city  lighting  cost  was  estimated  at  $260,- 
000  for  the  year  1912,  the  extensions  of  the  lighting  now  going 
on  being  included  for  part  of  the  year. 

Citjf  Pwm-ping. —  The  city  pumps  all  its  water  from  Lake 
Ontario,  and  in  this  manner  is  able  to  flatten  its  load  curve  very 
materially,  using  power  at  off  peak  times.  The  total  capacity  of 
electric  pumping  machinery  is  13,000  horsepower.  The  maximum 
load  noted  for  pumping  is  given  at  3,000  kilowatts.  The  price  to 
be  paid  by  the  city  for  its  pump  service  has  not  yet  been 
determined. 

Previous  Lighting  System. —  Owing  to  the  fact  that  the  con- 
tract with  the  lighting  company  was  so  drawn  that  any  extensions 
of  the  system  acted  as  a  renewal  of  the  contract,  the  city  had  bad 
the  same  number  of  li^ts  for  the  streets  during  the  period  within 
which  it  had  doubled  in  population.  One  thousand  nine  hundred 
arc  lamps  of  an  antiquated  type  were  in  use  when  the  City  Hydro- 
Electric  Department  began  lighting  the  city,  and  at  least  double 
that  number  of  modem  high  power  arcs  would  have  been  necessary 
to  properly  light  the  entire  city.  For  the  old  arcs  the  city  paid 
$69  each  per  year. 
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On  December  31,  1909,  the  Toronto  Electric  Light  Company 
had  12,717  customers,  a  connected  load  equivalent  to  730,000 
16  candle-power  lamps  (39,000  kilowatts)  and  a  peak  load  of 
13,000  to  14,000  kilowatts.  The  present  peak  load  is  18,000  to 
20,000  kilowatts.  The  superintendent  of  the  Toronto  Electric 
Company  is  authority  for  the  statement  that  the  company  is  doing 
30  per  cent  more  business  at  half  the  rate  since  the  advent  of  the 
hydro-electric  scheme. 

Plant. —  The  Toronto  Electric  Company  has  twenty-foar 
substations  in  Torcaito.  It  has  a  contract  for  34,000  horsepower 
of  hydro-electric  power,  and  a  steam  plant  of  9,600  horsepower, 
S,600  of  which  is  in  two  steam  turbines  recently  installed. 

Stocks  and  Bonds. —  The  1909  statement  of  the  company  gives 
the  value  of  the  plant  at  $5,681,733.97  against  which  there  is 
$4,000,000  of  stock  and  $1,000,000  of  bonds.  The  stock  has  paid 
and  continues  to  pay  regularly  8  per  cent,  and  was  worth  171  in 
1906.  In  1909  the  city  offered  the  company  125  for  its  stock  but 
was  overbid  by  the  Mackenzie-Mann  interests,  who  bought  it  at 
135.  The  stock  cannot  be  bought  at  present,  but  it  is  said  to  be 
worth  about  160.  It  is  now  stated  that  the  power  line  from 
Niagara  is  to  be  doubled  in  capacity. 

Loads  of  Hifdro-Electnc  System. —  The  city  originally  con- 
tracted for  10,000  horsepower,  but  this  was  finally  reduced  to 
6,000  horsepowBr.  The  highest  twenty-minute  peak  load  so  far 
noted  occurred  in  February  or  March,  and  was  9,500  horsepower. 
On  May  8,  1912,  the  peak  was  5,960  kilowatts  with  a  power  factor 
of  93  per  cent,  at  the  peak.  The  connected  load  is  growing  at  the 
rate  of  from  200  to  900  horsepower  per  week.  According  to  Mr. 
Ashwortb,  assistant  manager,  the  total  combined  commercial  load 
attached  is  15,000  horsepower,  requiring  about  4,000  horsepower 
of  actual  peak  to  operate  it,  and  having  a  load  factor  of  60  to  60 
per  cent 

To  ineet  the  growth  in  demand,  the  transformers  installed  only 
about  a  year  ago  in  the  Toronto  terminal  station,  having  a  capacity 
of  7,500  kilowatts,  are  to  be  removed  and  transformers  of  double 
the  capacity  installed  in  their  place. 

The  Toronto  officials  of  both  the  hydro-electric  and  private 
plants  were  reticent  in  giving  information  because  of  the  competi- 


,y  Google 


150  Second  Annual  Report  of  the 

tive  struggle  now  going  on.  The  noting  of  this  apirit  made  your 
engineers  somewhat  reticent  in  asking  for  such  facts,  henco  the 
paucity  of  data  of  this  class. 

General  Statements. —  The  city  of  Toronto  is  growing  at  an 
astonishing  rate,  the  population  in  1907  having  been  272,000  by 
police  census  and  425,000  now  by  the  same  method  of  enumeration. 
This  growth  of  population,  the  fact  that  the  power  was  turned 
onto  a  part  of  the  system  last  June,  the  fact  that  until  a  few 
weeks  ago  the  work  was  under  the  direction  of  the  City  Council 
but  has  now  been  turned  over  to  a  City  Hydro-Electric  Commis- 
sion, and  the  continuance  of  construction  work  concomitantly 
with  the  securing  of  business,  all  indicate  the  stress  under  which 
the  engineers  and  managers  have  been  working,  and  afford  suffi- 
cient reasons  for  the  lack  of  analyses  of  loads,  costs,  etc 

Rates. —  The  city  rates  for  current  are  as  follows: 

Residence  Lighting. —  A  monthly  service  charge  of  4  cents  per 
hundred  square  feet  of  floor  area  plus  an  energy  charge  of  3  cents 
per  kilowatt  hour,  subject  to  a  discount  of  10  per  cent,  if  paid  on 
or  before  the  10th  day  after  issue  date  on  biU. 

Commercial  Lighting. —  Eight  cents  per  kilowatt  hour  for  the 
first  30  hours  monthly  use  of  the  maximum  demand,  and  all  ex- 
cess at  3  cents  per  kilowatt  hour,  subject  to  a  discount  of  10  per 
cent  to  20  per  cent,  (depending  on  length  of  contract)  if  paid 
on  or  before  the  10th  day  after  issue  date  on  bill.  In  any  eveait, 
the  minimum  monthly  bill  is  $1.00  net  for  each  kilowatt  of  maxi- 
mum demand. 

Three  Phase  Power,  550  VoUs. —  Monthly  service  ohai^  of 
$1.35  per  H.  P.  of  maximum  demand  for  the  first  10  H.  P.,  and 
$1  per  H.  P.  of  maximum  demand  for  ail  excess,  plus  an  energy 
charge  of  1^  cents  per  kilowatt  hour  for  lii©  first  50  hours 
monthly  use  of  the  maximum  demand,  1  cent  per  kilowutt  hour 
for  the  next  succeeding  50  hours  monthly  use  of  the  maximmu  de- 
mand, and  ^  c^it  per  kilowatt  hour  for  all  excess,  subject  to  a 
discount  of  from  10  per  cent,  to  20  per  cent  (depending  on 
length  of  c(aitrBct)  if  paid  on  or  before  the  10th  day  after 
issue  date  on  bill. 

The  city  rates  and  the  rates  of  the  private  company  are  in- 
tended to  be  the  same  though  tliere  are  some  minor  points  which 
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In  general,  it  may  be  stated  that  a  general  result  of  the  intro- 
duction of  hydro-eleetrie  service  has  been  to  adjust  rates  more 
nearly  according  to  "  cost  of  service,"  and  further  away  from 
"  what  traiRc  will  bear."  This  is  especially  true  of  oommercial 
lighting  and  power  rates.  In  the  case  of  house  lighting,  it  is  ex- 
ceedingly difficult  to  approximate  closely  to  such  a  rate,  and  the 
fixed  charge  for  area  lighted  plus  meter  rate  method  is  only  a 
compromise  intended  to  produce  an  average  result  from  whiah 
there  will  be  wide  variations,  some  individual  contracts  being 
profitable  to  the  user  while  others  pay  more  than  they  should  on  a 
strict  cost  of  service  basis. 

The  cost  of  service  basis  causes  some  anomalies  from  the  stand- 
point of  the  user.  One  firm  paid  an  average  of  40  cents  per 
kilowatt  hour  for  current,  wthile  another  paid  only  1.3  cents  per 
kilowatt  hour.  In  the  first  case  there  were  several  small  motors 
run  only  at  intervals.  The  maximum  demand  and  cost  of  ser- 
vice were  estimated  and  were  large,  while  the  small  use  of  cur- 
pent  made  the  return  for  current  small.  In  the  second  case,  the 
user  had  a  curve  drawing  watt  meter,  and  the  service  chai^  was 
based  upon  the  maximum  shown  by  the  watt  meter.  At  the  same 
time  the  current  was  used  steadily,  making  the  current  chaj^ 
large  in  proportion  to  the  service  charge. 

As  to  the  average  results,  it  was  stated  that  residence  lighting 
rates  average  5.4  cents  per  kilowatt  hour  net  and  power  rates 
2.5  cents  per  kilowatt  hour. 

Stated  generally,  nearly  all  customers  of  the  hydro-electrie  sys- 
tem were  agreed  that  they  obtain  tivice  the  power  or  light  at  the 
same  total  cost  that  they  paid  previous  to  the  installation  of  the 
bydro-electrie  system.  Herein  lies  the  explanation  o£  the  fact 
that  the  local  company  remains  prosperous  in  spite  of  the  re- 
duction of  rates.  The  cost  of  serving  twice  the  volume  of  current 
within  the  same  area  of  distribution  is  but  very  little  more, 
Tiiis  is  especially  true  in  the  case  of  scattered  small  loads  such 
as  house  lighting.  The  tendency  has  not  been  so  much  to  reduce 
bills  as  to  increase  use,  while  the  advertising  value  of  the  hydro- 
electric movement  has  been  of  the  greatest  value  for  business  ex- 
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teneion  to  the  private  company.  The  general  sharpening  of  wits 
due  to  competiti(»i  and  the  coneequent  analysis  of  business  costs 
and  rearrangement  of  charges,  have  also  had  important  results  in 
economy,  efflciemcy  and  character  of  service.  Many  unprofitable 
contracte  have  been  eliminated  upon  a  just  comprehension  of  the 
cost  of  the  service  given.  These  matters  of  apparently  minor  im- 
portance have  had,  most  far  reaching  effects.  If  the  scrapping  of 
antiquated  machinery  be  considered  an  economic  loss,  the  in- 
creased efGciency  in  the  use  of  the  rest  of  the  plant  and  the  new 
machinery  is  an  economic  gain  which  may,  and  very  probably  has, 
offset  the  loeB.  In  the  meantime,  the  public  has  had  an  enormous 
benefit. 

DUNDAB. 

Hydro-Electric  History. —  The  question  of  entering  into  con- 
tract with  the  Hydro-Electric  Commission  of  Ontario  for  power 
for  lighting  and  manufacturing  purposes  was  submitted  to  the 
rate  payers  in  1909.  The  vote  was  313  for  and  50  opposed  — 
ratio  6.2  to  1.  On  account  of  an  illegality  of  procedure  the  ques- 
tion had  to  be  submitted  again  in  1910,  when  the  vote  was  36<2 
for  and  57  opposed  —  ratio  6.35  to  1. 

The  question  of  issuing  $12,000  bonds  for  distribution  was  put 
in  1911.     The  vote  was  347  for  and  42  opposed  —  ratio  8.25  to  1. 

In  theee  elections  there  were  said  to  have  been  many  forms  of 
attempts  at  coercion  practiced  by  the  opposition. 

The  power  was  first  turned  on  in  Dundas  January  5,  1911. 

The  city  has  spent  $20,000  on  the  distributing  system  and  will 
have  to  spend  $8,000  more  for  the  street  lighting  system.  The 
present  street  lighting  contract  expires  December  1,  1913. 

Character  of  Pl-tmt. —  Dundas  is  the  main  interswitching  sta- 
tion of  the  Provincial  110,000  volt  circuit,  and  furnishes  cur- 
rent at  13,200  volts  to  Dundas  and  Hamilton.  The  Dundas 
current  is  again  transformed  down  to  2,200  volts  in  the  Dundas 
station.  The  engineering  for  the  city  plant  has  been  done  by  the 
Provincial  engineers,  and  the  Dundas  station  presents  the  usual 
condition  of  substantial  thoroughgoing  construction. 

The  city  pays  $17  per  H.  P.  under  the  standard  contract. 

Sixty-four  H.  P.  are  used  in  the  arc  lighting  system  from  the 
Dominion  Povrer  and  Transmission  Company.     This  amount  will 
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be  greatly  hicreaaed  by  additional  lighting  when  tbe  city  begins 
to  do  its  OTvr.  street  lighting. 

Private  Pltmis, — The  electric  system  is  served  by  the  Dominitai 
Power  and  Transmission  Company,  and  the  rates  are  the  same  ae 
those  given  in  Hamilt^m. 

The  city  is  also  served  with  natural  gas  at  40  cents  per  1,000, 
This  of  course  gives  strong  competition  with  electricity  for  do- 
mestic and  commercial  lighting,  lack  of  cleanlinees  is,  how- 
ever, a  severe  handicap  to  this  gas  light. 

Loads  on  City  Plant. —  The  city  has  200  residential  customers 
with  a  present  peak  load  of  200  H.  P.,  but  they  are  connecting 
more  load  rapidly.  One  cuatomer,  a  Canadian  branch,  of  the 
Niles  Tool  Company,  has  oontracted  for  the  hydro  power  and  is 
replacing  its  60  cycle  motors  with  25  cycle.  This  company  will 
use  an  average  of  308  H.  P.  ten  hours  per  day.  The  estimate 
made  by  their  engineers  to  determine  the  desirability  of  changing 
from  the  Dominion  Power  and  Transmission  Company  to  the 
hydro  power  was  as  follows : 
Cost  of  power  for  4  years  past $27,008  15 

Estimate  —  4  years. 

3,056,788  H.  P.  hours,  at  V2  cents $15,283  94 

Meter  rental  (not  to  be  paid) 168  00 

Cost  per  H.  P.  $12.56. 
Interest  on  capital  expenditure  $10,000,  6  per  cent.        $2,400  00 
Depreciation  50  per  cent 5,000  00 

$22,851  94 
Saving  in  4  years 4,156  21 

Total $27,008  15 


The  company  ia  given  a  special  rate  of  one-half  cent  per  kilo- 
watt hour,  but  must  furnish  its  own  transformers  and  line  to  the 
Dundas  interswitching  station.  They  are  installing  about  1,000 
H.  P.  of  motors. 
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Rates. — The  Duudaa  rates  are  the  Btaudard  base  rates  with 
33V^  per  cent,  discount 

Previous  to  1907  the  rates  for  house  lighting  were  20  cent*  with 
50  per  cent,  off  for  prompt  payment. 

General  Statement. — Dimdas  has  a  population  of  4,3^6,  There 
are  in  use  in  the  city  about  2,000  H.  P.  The  city  does  not  at 
present  do  any  pumping,  ao  that  its  load  factor  is  probably  quite 
low. 

The  Hydro-Electric  Commission  of  Ontario  has  considered  the 
scheme  of  building  a  reservoir  on  a  high  hill  at  Dundas,  installing 
motors  a»d  pumps  to  pump  water  up  to  the  reservoir  from  the 
lake  level  at  off  peak  times,  and  water  wheels  and  dynamos  for 
using  the  water  from  the  reservoir  to  generate  current  to  help  at 
the  time  of  peak  load.  The  motor  could  be  used  as  a  dynamo,  but 
the  pump  would  not  be  efficient  as  a  turbine.  This  outfit  was 
mentioned  as  a  "hydraulic  accumulator"  in  the  1909  report. 
Nothing  has  been  done  thus  far  on  the  project.  Pumping  loads 
are  such  a  large  proportion  of  the  present  loads  in  several  munici- 
palities that  by  keeping  the  pumps  off  at  the  peak  and  using  them 
at  low  load  times,  a  very  flat  load  curve  is  attainable.  Hence,  the 
necessity  for  the  hydraulic  accumulator  is  not  now  so  great  as  it 
may  ultimately  become. 

Hamilton. 

The  city  hydro-electric  system  is  in  process  of  construction,  and 
thus  far  there  is  only  a  temporary  system  of  wiring  installed  on 
the  poles  of  the  telephone  company  and  the  electric  company. 
The  pumping  of  the  city  water  from  the  hydro-electric  power  of 
the  Ontario  Commission  was  begun  about  a  year  ago.  Two  450 
kilowatt  synchronous  motors  are  installed.  In  the  winter,  one 
unit  does  the  work,  but  in  summer  both  are  required.  This,  of 
course,  is  advantageous  to  the  Hydro-Electric  Commission,  as  the 
winter  pumping  peak  is  small  when  the  winter  lighting  peak  will 
be  large.  It  is  proposed  to  install  more  motors  and  pumps  ao  that 
the  whole  plant  may  be  shut  down  at  the  time  of  maximum  peak 
load.  The  city  pays  the  Ontario  Hydro-Electric  Commission 
$17.92  per  H.  P.  measured  on  the  monthly  peak.  The  contract  is 
for  1,000  H,  p.,  but  very  much  more  will  be  required  when  the 
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lightiDg  sjst«m  is  in  full  operation.     The  present  street  lighting 
contract  doee  not  expire  until  1914. 

The  Consulting  Engineer's  report  dated  May  19,  1911,  shows 
that  the  estimate  for  a  distribution  system  for  Hamilton  will  coat 
$502,878.  This  is  $5.50  per  capita.  The  system  figured  upon 
will  provide; 

1.  For  street  lifting,  double  the  light  now  used. 

2.  A  residence  lighting  system  covering  the  entire  city,  and  of 
capacity  for  1,000  consumers. 

3.  A  power  system  ready  to  serve  power  to  any  applicant  within 
the  city  limits  and  for  1,000  H.  P.  of  motors. 

4.  A  commercial  lighting  system  ready  to  serve  200  consumers 
within  the  city  limits. 

5.  An  undorgroimd  service  covering  the  business  section  of 
the  city  with  room  for  telegraph  and  other  wires,  and  a  reser\'e 
capacity  sufficient  to  accommodate  the  growth  of  that  section  for 
practically  all  time  to  come.  To  operate  this  system,  together 
with  the  municipal  lighting,  pumping  and  power,  will  require 
3,051  H.  P.  from  the  Provincial  system.  The  street  lighting 
system  is  to  consist  of  — 

Four  hundred  five-light  ornamental  iron  standards  equipped 
with  five  100-watt  Tungsten  lamps  100  feet  apart,  on  each  side 
of  the  street. 

Three  hundred  and  eleven  one-light  ornamental  standards  100 
feet  apart  on  each  aide,  using  one  100-watt  lamp. 

Six  thousand  six  hundred  and  thirty-six  one-light  ornamental 
brackets  on  concrete  distribution  poles,  equipped  with  100-watt 
lamps.  These  lamps  will  be  spaced  100  feet  apart  on  both  sides 
on  streets  occupied  by  the  street  railway  and  on  one  side  on 
other  streets. 

Nine  and  one-half  miles  more  of  strpets  will  be  lighted  than  at 
present,  and  growth  to  1914  has  been  allowed  for.  "  This  makes  a 
total  of  8,947  100-watt  Tungsten  lamps  to  be  operated  by  the  city 
at  an  annual  cost,  including  operation,  interest,  sinking  fund, 
maintenance,  renewals,  depreciation  and  power,  of  $63,684."  At 
rates  now  charged  by  the  company  for  smaller  quantities  the  cost 
would  be  $168,940  per  year. 

The  engineer  estimates  that  the  proposed  rates  for  residence 
lighting  will  be  36.2  per  cent,  less  than  those  now  in  effect,  basing 
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his  statement  upon  the  bills  of  those  now  using  the  li^t  from  the 
Hamilton  Cataract  Power,  Light  and  Traction  Company. 

The  operating  revenues  (and  expenses)  are  estimated  at  $150,- 
025,  of  which  the  citj  is  to  pay  $82,729. 

A  table  is  given  showing  by  what  percentages  each  class  of 
lighting  would  be  cheapened  by  greater  use  of  the  system  than 
that  estimated  upon. 


CLASS  OF  LIGHTING 

UMd 

4,000 

lUKl 

10.000 

OCHPOWS 

8 

s" 

Ptrcmt 
33.8 

P«-«nl 

These  figures  do  not  include  probable  reduction  in  cost  of  power 
to  city  —  only  distribution  decreased  cost. 

Raies. —  The  rates  so  far  given  by  the  hydro-electric  system 
are  those  adopted  by  the  Provincial  Hydro-Electric  Commission 
with  10  per  cent,  discount  for  prompt  payment.  Thoy  will  be 
found  in  the  appendix  of  this  report. 

The  Dominion  Power  and  Transmission  Company,  Ltd. —  This 
company  supplies  power  for  all  purposes  in  Hamilton,  Dundas, 
Grimsby,  Brantford  and  Welland.  It  is  a  holding  company  and 
through  its  subsidiaries  has  purchased  or  acquired  outstanding 
rights  to  use  1,100  cubic  feet  of  water  per  second  from  the  Wel- 
land canal.  For  the  greater  part  of  this  the  company  pays  the 
government  $30  per  second  foot  per  year.  The  operating  head 
is  256  feet,  which  would  give  about  23.5  horsepower  per  second 
foot,  so  that  the  government  charge  amounts  to  1.27^^  per  horae- 
power  per  year.  The  company  has  provided  pondage  so  that  the 
ni^t  flow  is  available  for  day  use.  With  a  load  factor  of  64.3 
their  maximum  capacity  would  be  40,000  H.  P..  and  the  govern- 
ment charf^  on  this  basis  $0.82  per  H,  P.  Their  peak  load  was 
23,600  killowatts  in  December,  1911,  and  that  was  42  per  cent,  of 
their  connected  load,  i.  e.,  the  ratio  of  installed  load  to  peak 
load  ^2.4  to  1. 

General  Statement. —  Hamilton  has  a  population  of  90,000. 
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It  preflente  a  very  interesting  phase  of  the  hydro-electric  move- 
ment. Tower  is  produced  by  the  private  company  under  excep- 
tionally favorable  conditions  from  the  Welland  canal,  and  there 
wa«  every  reason  for  exceptionally  low  prices  for  light  and  power. 
Afl  a.  matter  of  fact,  the  company  has  given  cheap  rates  for 
power  to  private  consumers  for  motor  usee  in  large  blocks.  The 
schedule  of  prices  in  force  for  lighting  when  the  Hydro-Electric 
Commission  came  into  the  field  was,  however,  higher  than  in 
Toronto,  &0  miles  from  the  source  of  hydro  power.  The  two 
schedules  as  previously  given  in  the  address  of  the  Hon.  Adam 
Beck,  were : 


HouH  h^rtiif 10  emtt,  kv.  hour 8  BaaU,  kw.  houi. 

CammanUI  ligbtinc 16  wnla.  kw.  hour 12  centi,  lew.  hour. 

An  lamps tS4p«ruuuni Sao.35  par  uumu. 

The  result  of  the  entrance  of  the  Hydro-Electric  Commission 
into  the  Held  was  the  lowering  of  rates  to  their  present  level,  the 
lowering  of  arc  lighting  to  $i7  per  light  per  year  by  five-year 
contract  with  the  company,  while  the  city  pumping  went  to  th^ 
Commission,  the  company's  bid  having  been  $45  per  H.  F.  per 
year. 

The  company  offered  to  supply  the  city  at  rates  10  per  cent, 
less  than  those  charged  by  the  Commission  to  any  other  munici- 
pality, but  this  did  not  beft^  the  ratepayers  as  to  the  value  of 
introducing  and  maintaining  the  competition  of  the  Hydro-Elec- 
tric Commission,  and  they  have  voted  for  a  contract  vrith  the 
Commission  in  spite  of  the  offer  of  the  company. 

London, 

Hydro-Electric  Ilistorij. —  The  city  voted  upon  the  question  of 
entering  into  a  contract  with  the  Hydro  Commission  in  1907. 
The  vote  was  2,701  in  favor  and  576  opposed.  The  following  year 
they  voted  upon  the  question  of  issuing  $235,000  of  bonds  for  a 
distribution  plant.    This  vote  was  2,769  for  and  950  opposed. 

Power  was  first  turned  onto  the  distributing  system  December 
1,  1910.  At  the  end  of  the  first  year  the  system  had  3,000  cus- 
tomers and  it  now  has  4,000. 

Fmancidl  Siaiemeni. —  The  city  has  spent  SSS'S.OOO  on  its 
distributing  system  and  must  spend  about  $66,000  more  to  com- 
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plete  it,  making  the  total  cost  $391,000,  or  about  $8  per  capita. 
Tliis  is  exclusive  of  its  subways  and  cluster  ligbtiug  system  on 
the  business  streets  which  has  been  installed  as  a  local  improve- 
ment on  a  front  foot  basis.  Neither  does  it  include  sums  paid 
for  the  installation  of  electric  pumping  apparatus,  this  expendi- 
ture being  charged  to  the  water  works  system,  tbe  capitalized  re- 
duction in  pumping  expenses  being  more  than  the  capital  coat. 

An  interesting  feature  relating  to  tbe  underground  work  should 
be  noted  in  passing.  The  superintendent  of  the  hydro  system 
is  authority  for  the  statement  that  because  of  the  removal  of 
overhead  wires  insurance  rates  have  been  cut  by  an  amount  suf- 
ficient to  pay  all  £xed  charges  on  the  cost  of  conduitB. 

The  city  hydro  system  pays  $28  per  H.  P.  to  the  Provincial 
Commission  for  power  at  13,200  volts  at  the  city  limits  122  miles 
from  Niagara  Falls. 

The  total  earnings  of  the  plant  for  the  year  ending  November 
30,  1911,  were  $78,802.16,  of  which  the  city  paid  $43,297.90; 
for  light,  $31,366.60;  and  power,  $11,931.30. 

The  expenditures  were  $72,500,  including  interest  and  sinking 
fund  on  the  cost  of  the  distribution  system,  leaving  a  surplus  of 
$6,392.16  applicable  to  depreciation  account  The  expenses  also 
include  $7,477.98  paid  for  business  promotion.  It  should  be 
noted  that  this  Brat  year's  statement  means  but  little,  as  the 
system  was  increasing  its  business  from  the  street  lighting  load 
only,  to  its  present  condition. 

General  Description  of  Plant. —  In  London  the  water  works 
and  hydro-electric  are  under  one  general  manager,  and  two  of  the 
sub-stations  are  in  the  pumping  plants.  The  city  pumps  all  of 
its  water.  Tbe  water  works  system  as  a  whole  is  most  interesting 
and  worthy  of  study,  but  is  foreign  to  our  present  subject.  The 
pumping  load  is  used  to  flatten  the  load  curve  and  does  so  very 
effectively.  The  power  at  one  pumping  plant  costs  tbe  city 
slightly  less  than  was  formerly  paid  for  coal,  and  the  city  saves 
tbe  wages  of  two  men. 

The  stations  are  models  of  neat,  thoroughly  substantial  and 
permanent  construction.  The  old  steam,  gas  and  hydraulic  pump- 
ing apparatus  is  retained  as  auxiliary  and  as  much  pumping  is 
done  with  water  power  at  the  Spring  Brook  station  as  can  be 
done  with  the  flow  available  in  the  Thames  river. 
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In  No.  1  sub-station,  which  is  combined  with  the  Beck  pumping 
Btation,  the  hydro  syaton  haa  9  —  250  K.  V.  A.  13,200  —  2,300  — 
675  volt  water  cooled  tranafonners,  four  potential  regulators  for 
keying  the  voltage  constant  on  the  feeders,  and  ten  constant  cur- 
rent r^ulators  for  operating  street  lamps. 

In  No.  2  sub-station  there  are  3  —  200  K.  V.  A.  13,200  — 
2,300  —  575-7olt  aclf-cooling  transformers,  and 

In  the  Spring  Brook  station  there  are  3  —  250  K.  V.  A. 
13,200  —  2,300  —  o75-volt  water-cooled  transformers. 

The  distribution  system  covers  120  miles,  using  4,870  poles 
and  having  236  miles  of  circuit  divided  as  follows: 

uiien. 

13,200  volts 10 

2,300  volts  power  lines 7 

550  volts  power  lines 9 

2,300  volts  lighting  lines 21 

220  110-voit  lighting  lines 85 

2,300  volt  Tungsten  street 104 

Total 236 

Total  miles  of  copper 500 

Street  Lighting  System. —  As  previously  noted,  the  business 
portion  of  the  city  is  lighted  by  five-light  clusters  of  100-watt 
Tungsten  lamps  on  ornamental  cast  iron  standards  installed  by 
local  assessments  on  the  front  foot  basis.  The  city  furnishes  the 
current  for  the  "  White  Ways  "  without  charge  to  the  abutting 
owners,  but  pays  the  hydro  system  at  the  same  rate  as  is  charged 
to  private  consumers.  There  are  86  of  these  five-light  clusters 
spaced  about  125  feet  centers  on  each  aide  of  the  street,  making 
about  a  mile  of  "  White  Way."  The  effect  is  good,  though  of 
course  not  equal  to  the  Toronto  and  Ottawa  results  because  of  the 
greater  distance  apart. 

The  parks  are  lighted  by  ornamental  one-light  standards  bear- 
ing lOO-watt  lamps,  and  served  by  underground  cables.  There 
are  37  of  these  lights. 
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The  bulk  of  the  street  lighting  is  done  by  75-watt  Tungsten 
lamps  operated  in  series  on  brackets  attached  to  the  distribution 
poles.  They  are  spaced  about  125  feet  centers,  and  1,901  of 
them  are  used.  They  are  unprotected  by  globes  and  the  result  is 
not  as  effective  as  the  Toronto  system.  For  the  light  the  city 
pays  the  hydro  system  about  $30,000  per  year,  which  is  at  the 
rate  of  about  $15  per  100-watt  lamp. 

Rates. —  The  standard  rates  of  the  Hydro-Electric  Commission 
have  not  been  put  into  effect  in  London,  residence  rates  being 
5  cents  per  kiUowatt  hour  less  10  per  cent,  for  cash,  or  4.5  cents 
net  per  killowatt  hour.  They  were  formerly  18  cents  less  50  per 
cent  for  cash,  or  9  cents  net.  In  the  commercial  lighting  business 
there  has  been  even  a  greater  reduction  in  rates,  and  the  compe- 
tition is  keen.  In  one  instance  of  a  hotel,  the  rate  was  reduced 
from  $2,100  per  year  to  $1,000,  though  the  former  rate  was  5 
cents  per  killowatt  hour. 

Loads,  Etc. — As  previously  stated,  the  load  factor  is  kept  high 
(70  per  cent  to  80  per  cent.)  by  the  manipulation  of  the  pumping 
load.  The  total  connected  load  September  30,  1911,  was  6,000 
H.  P.,  and  the  corresponding  peak  load  2,080  H.  P. —  ratio  2.88 
to  1.  The  superintendent  in  his  report  states  that  one  large  source 
of  profit  derived  by  the  city  is  its  sale  of  power  to  the  customer 
at  rates  based  on  his  peak  loads,  because  the  combination  of  these 
peak  loads  results  in  a  station  peak  load  of  only  two-thirds  as 
much  ae  the  a^r^ate  of  the  peak  loads  of  the  customers. 

The  Hydro-Electric  Commission  of  Ontario  collects  only  on 
the  monthly  peak  loads,  disregarding  the  minimum  load  clause  of 
the  contract,  exhibiting  here  as  elsewhere  the  liberality  of  its 
policy. 

The  hydro-electric  system  is  expecting  to  get  some  further  large 
contracts  including  street  railways. 

The  London  Electric  Company,  Ltd. —  This  company's  equip- 
ment is  not  fitted  for  the  competition  to  which  it  is  being  sub- 
jected. Its  plant  is  antiquated  and  proper  progressive  manage- 
ment would  have  discarded  it  before.  With  no  incentive  to 
economic  management  as  a  result  of  monopoly,  apparatus  that 
should  have  been  thrown  on  the  junk  heap  long  before  now  is  still 
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The  alternating  curroat  is  at  12i5  cycles,  consistii^  of  three 
100  kilowatt  1,000-Tolt  aingle  phase,  and  two  60  kilowatt  1,000- 
volt  single  phase  bdted  dynamos.  They  hare  also  two  300  kilo- 
vnAt  belted,  three  300  kilowatt  direct  connected,  one  100  kilowatt 
belted  direct  current  generators  for  light  and  power.  The  steam 
engines  are  all  of  the  reciprocating  type,  a^;regating  2,400  H.  P. 
in  capacity. 

The  plant  has  2,S00  customers,  and  made  $44,000  profit  in 
IMO.    They  have  2,000  customers  now,  but  had  a  deficit  last  year. 

It  is  rumored  that  the  Mackenzie  interests  have  purchased  the 
system  and  will  install  modem  steam  turbines  and  supply  power 
to  the  street  railway  system  also,  possibly  bringing  scHne  of  t^e 
power  from  Niagara. 

G^eral  Statement. —  The  population  of  London  is  about 
50,000.  It  is  too  soon  to  draw  any  final  conclusions  from  opera- 
ting resulta  in  London.  From  the  excellent  character  of  the  con- 
struction that  has  been  done,  however,  and  the  evident  effect  on 
prices,  tc^ether  with  the  excellent  showing  of  business  for  the 
first  year,  it  is  appar«it  that  the  success  of  the  plant  is  assured. 

Gas  sold  at  $1  per  thousand  is  a  strong  competitor  of  electricity 
for  light  and  heat.  The  plant  is  in  good  condition,  and  bears 
evidence  of  strong,  progressive  management. 

Woodstock. 

Hydro-Electric  History. —  Woodstock  has  had  a  municipal 
plant  since  1901,  at  which  time  it  purchased  the  plant  of  the  local 
company  at  a  cost  of  $14,000  and  combined  the  generating  station 
with  the  city's  pumping  plant. 

Financial  Statement. —  The  total  capital  account  of  the  electric 
plant  December  31,  1911,  was  $110,219.03.  This  included  the 
principal  expenditures  made  to  adapt  the  system  to  tJie  25  cycle 
power  as  explained  laiter.  The  total  assets  December  31,  1911, 
were  $138,466.33.  The  liabilities  were  $97,385.63  of  bonds,  and 
$41,080.70  sinking  fund,  etc. 

The  total  income  for  1911  was  $40,463.47;  the  surplus  ap- 
plicable to  depreci'ation  after  paying  operating  expenses,  interest 
and  sinking  fund  charge,  was  $8,458,74. 
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General  Description  of  Plant. —  From  the  Woodstock  tenninal 
Btatiim  of  the  Ontario  Hydro-Electric  sjetem,  current  is  supplied 
to  Woodstock,  lugcrsoll,  Norwich  and  Tilaonbei^  at  13,200  volts. 
The  terminal  station  ia  of  the  usual  character  of  oonstmctioQ.  fn 
a  room  in  one  comer  of  the  building  are  installed  t^e  three  375 
kilowatts,  13,200—2,200  volt  transformers  for  the  Woodstock 
service,  with  a  fourth  spore  transformer  ready  to  install  when 
necessary. 

The  city  system  was  60  cycle,  and  in  view  of  the  necessity  of 
maintaining  a  man  at  tlie  pumping  stati<m,  and  the  fact  that  the 
city  already  had  the  60  cycle  generator,  it  was  determined  to  put 
in  a  25  cycle,  475  H.  P,  motor  to  rim  the  60  cycle  generator  for 
liglit  and  power  distribution.  For  the  pumping,  2 — '25  cycle, 
175  H.  P.  synchronous  motors  were  installed.  The  boilers  and 
the  old  engines  consisting  of  a  250  H.  P.  engine  belted  to  a 
dynamo  and  one  225  H.  P.  belted  to  pumps,  were  left  in  place, 
and  one  boiler  ig  kept  under  steam  with  banked  fire  so  that  the 
pumping  and  lighting  service  can  be  thrown  onto  the  steam  plant 
in  a  very  short  time  in  case  of  break  down  of  the  hydro  service. 

The  city's  pumping  and  lighting  apparatus  is  housed  in  a  sub- 
stantial brick  building  shown  in  the  accompanying  photograph. 

Loads,  p(c.— The  peak  load  for  1911  was  860  H.  P.  Since 
then  it  has  been  as  high,  as  &00  kilowatts.  At  present  it  is  about 
600  kilowatts.  Through  manipulation  of  pumping  load  the  load 
factor  averages  about  70  per  c«it.,  but  of  course  the  yearly  load 
factor  would  be  considerably  leas.  The  contract  with  the  Province 
is  for  1,200  H.  P.  at  $26  per  H.  P.,  but  it  is  staled  that  here,  as 
elsewhere,  the  city  is  not  compelled  to  pay  for  anything  more 
than  its  monthly  peak  load  whether  the  peak  amounts  to  60  per 
cent,  of  the  amount  contracted  for  or  less,  though  their  contract 
would  compel  them  to  do  so.  The  incandescent  li^ts  in  use  are 
the  equivalent  of  12,000 — 16  c,  p.,  and  the  growth  of  the  busi- 
ness was  about  14  per  cent  for  1911.  The  total  connected  motor 
load  ia  1,360  H.  P.  Eighty  commercial  arcs  are  in  use.  Thus 
the  total  connected  load  is 

Incandescent 960  H.  P. 

Ares 120  H.  P. 
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Tungsten  street  lampe 100  H.  P. 

Motors 1,860  H.  P. 


Ratio  of  connected  load  to  peak  load=3  to  1.  There  are  654 
cnstomera. 

Street  LighHng  System. —  The  city  is  now  lighted  by  90  area 
and  clusters,  and  100  —  75  watt  Tuagsten  bracket  lampe.  On 
the  principal  buainese  streets  an  underground  system  and  five 
light  dnabers  on  ornamental  cast  iron  Bbandarde  are  now  being 
installed.  The  method  of  installation  is  novel.  The  sidewalk 
slabs  are  being  raised  with  tackle  and  the  condtiits  rim  along  just 
inside  the  curb.     The  ctmstruction  is  very  cheap. 

The  city  pays  the  electric  li^t  department  $60  per  arc  lamp 
per  year.  The  city  pays  the  electric  system  for  power  used  in 
pumping  at  the  seme  rate  that  private  oonsumers  are  charged  on 
a  t«i-hour  basis,  viz.,  $29.16  net  per  H.  P.  per  year. 

Boies. —  The  residence  lighting  rate  was,  until  recently  10 
cents  per  kilowatt  hour,  with  20  per  cent,  discount  for  prompt 
payment.  It  is  now  3  cents  per  100  square  feet  of  area  lighted 
plus  a  met«r  rate  of  i  cents  per  kilowatt  hour,  with  20  per  ceut 
discount  for  prompt  payment.  Tbia  is  estimated  to  amount  to 
about  6.5  cents  per  kilowatt  hour  on  the  average. 

The  rates  for  power  are  the  Commission's  standard  rates,  less 
10  per  cent.,  with  the  usual  additional  10  per  ceet.  discount  for 
prompt  paymfflit. 

Oeneral  Statement. —  The  population  of  Woodstock  is  10,000. 
The  water  works  and  electric  light  services  are  operated  upon  a 
conservative  but  efficient  and  progressive  business  basis.  The  ap- 
pearance of  the  plant  with  its  surrounding  groimds  would  be  suffi- 
cient proof  if  no  other  evidence  were  available. 

WlNNlPBG. 

The  cdty  of  Winnipeg,  the  capitol  of  the  Province  of  Manitoba, 
is  situated  at  the  junction  of  the  Red  and  the  Aasiuiboia  rivers, 
■dmost  midway  between  the  Atlantic  and  Pacific  oceans.     It  is 
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the  greatest  grain  c«tter  on  the  Americen  CMitineiit  and  is  the 
commercial,  wholesale  and  nunufacturing  center  of  the  Canadian 
northwest.  The  area  of  tiie  cltj  ie  14,720  acres  and  in  January, 
1912,  the  population  was  175,000.  The  rate  of  taxation  is 
IS.^S  mills,  with  a  total  bonded  indebtedness  of  $2'3,851,585  net. 
There  are  in  the  city  limita  381  ro<ilee  of  graded  streets,  of  which 
11&  miles  are  eitlier  paved  with  aepbalt  or  maoadam. 

The  distribution  system  for  private  street  lighting  is  planned 
to  cover  the  entire  city.  Prior  to  l&Ofi,  electric  Ugh.t  and  electric 
power  were  generated  from  steam  and  supplied  by  the  AVinnipeg 
Electric  Railroad  Company,  a  private  corporation,  at  prices  rang- 
ing from  20  cents  per  kilowatt  for  house  lighting  to  12  ceaite  per 
kilowatt  for  power. 

A  very  bitter  feeling  arose  between  the  city  and  the  private 
company  in  r^ard  to  the  price  of  electric  power  and  in  regard  to 
the  manner  of  the  treatment  of  the  citizens  by  the  company. 
TMb  resulted  in  the  agitation  for  the  owner^ip  and  operation  by 
the  city  of  its  own  power  plant.  Before  this  agitation  had  pro- 
ceeded very  far,  the  oity  invited  tenders  (by  public  advertising) 
for  supplying  the  city  with  cheap  electrical  power.  The  best 
offer  which  they  received  was  the  offer  of  a  block  of  3,000  H.  P. 
to  be  used  for  municipal  purposes  only,  at  the  rate  of  $50  per 
H,  P.  per  year;  and  this  offer  waa  coupled  with  the  proviso  that 
the  company  should  have  the  free  use  of  the  streets  for  distribu- 
tion purposes  for  fifty  years  without  consideration. 

This  offer  was  refused  and  thereupon  the  private  company  re- 
duced its  rates  to  10  cents  per  kilowatt  with  10  per  cent,  discount 
for  lighting,  and  a  very  substantial  reduction  for  power  rates. 
At  this  time  (in  1907)  the  private  company  had  constructed  a 
hydro-electric  system  with  a  power  plant  on  the  Winnipeg  river. 
The  reduction  in  the  price  of  electric  power  waa  not  nmde  volun- 
tarily by  the  private  company  but  was  only  made  in  the  effort  to 
block  the  city  in  the  building  of  its  own  plant 

The  city  was  authorized  by  a  vote  of  the  citizens  in  June,  1906, 
to  proceed  with  the  construction  of  a  municipal  plant.  Plana 
were  drawn  and  estimates  furnished  by  competent  constructing 
electrical  ^igineers,  who  stated  that  the  current  could  be  supplied 
for  private  lighting  at  3  cents  per  kilowatt  and  for  power  at  %  to 
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%  ceatB  per  kilowatt  hour.  These  eatimateB  and  fttatementA  were 
bitterly  ccmtested  by  the  private  o(»npaiiy,  which  claimed  that  the 
fipureB  wers  iddiculoufl  and  that  the  currrait  could  not  be  fni> 
nished  at  any  such  price. 

The  engineers  seledsd  for  the  city  a  site  at  Point  du  Bois  oa 
the  Winnipeg  river,  77  miles  from  the  city.  The  eetimatad  cost 
of  develojNnent  at  that  point  was  $d,2'S0,0OO  and  tiio  contract  wias 
let  for  the  general  work  in  January,  1909.  The  oonBtructJou  and 
equipmoit  of  the  system,  indoding  transmiasion  linee,  terminal 
station  and  the  operation  of  the  distributicm  lines  in  the  city,  was 
c<anpleted  on  Octobm  16,  1911,  and  after  a  thirty  days  test,  the 
plant  was  turned  over  to  the  city.  Since  that  date  the  plant  has 
been  operated  by  the  city  without  a  single  interruption  of  any 
kind. 

The  original  plant  in  full  development  was  to  have  been  60,000 
H.  P.  with  the  initial  developmeut  of  17,000  H.  P.  However,  in 
order  to  accommodate  the  increased  demand  for  power,  the  plans 
w«re  changed  and  the  finrt  development  now  confiiatB  of  28,000 
H.  P.  reedy  for  delivery,  with  the  ultimate  c^>acit7  of  the  plant 
above  100,000  H.  P.  and  if  the  necessity  arises,  the  city  can  in- 
crease tiiis  amount  indefinitely  up  to  a  half  million  horse^wer. 

The  work  now  completed  includes  all  of  the  geueral  works, 
such  as  dams,  weirs,  forebay,  tailrace,  intake  and  rock  pien,  for 
full  instiallation,  and  half  of  the  power  house  otoistruction. 

The  city  owns  all  the  land  and  water  rights  at  the  site,  to- 
gether with  a  private  right  of  way  77  miles  in  length  and  100  feet 
wide  with  the  tranaformer  station  and  distribution  ataticm  in  the 
city  of  Winnip^. 

The  plant  as  constructed  is  a  very  effective  system  in  every  de- 
tail, remarkable  for  its  permanency  and  high  efficiency  and  the 
ease  wit^  which  the  system  oan  be  expanded.  The  power  house  is 
constructed  entirely  of  reinforced  ooocrete  and  the  size  of  the 
building  ia  250  feet  long,  150  feet  wide  and  100  feet  high.  The 
area  of  the  power  site  is  438  acres  and  the  area  of  the  flooded 
lands  4,422  acres.  The  building  is  planned  to  accommodate  eight 
generators,  with  the  necessary  azciteis,  transformers  and  switdi- 
ing  apparatus.  At  present  there  are  installed  five  generator, 
which  Ml  test  are  capable  of  delivering  over  4,000  kilowatts  each. 
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The  power  ia  generated  at  6,600  volts  at  '60  cydo,  ibeing  striped 
up  to  60,000  volta  for  transmlaaiixL  The  trasMmwioa  line  U 
carried  on  steel  towers  set  on  ccmcrete.baeea.  These  towers  are 
of  two  types  —  braoed  and  flexible  —  the  braced  toverB  bang 
set  about  1,200  feet  apart  and  the  flexible  towers  taxing  tihe  Bag 
between  them. 

The  cables  are  nineteen  etrand  aluminum,  with  four  shell 
composite  insulators  set  on  steel  pins. 

The  terminal  station  at  Winnipeg  is  designed  to  take  care  of 
the  entire  output  of  the  complete  -piant  Thirteen  thousand-volt 
cablee  are  run  to  outlying  substations  in  special  conduits,  while 
the  gemeral  distribution  throughout  the  city  is  at  from  110  to 
2,200  volta  carried  either  in  ducts  or  on  pole  lines.  There  is  alao 
supplied  a  direct  current  service  for  elevators  and  other  installa- 
tion requiring  this  class  of  energy. 

The  cost  of  the  work  frcnn  the  power  plant  to  the  low  tnision 
side  of  the  city  treminals  was  originally  estimated  at  $3,'25O,00O, 
but  owing  to  the  fact  that  a  larger  amount  of  permanent  work 
for  future  development  was  done,  it  cost  $3,400,000.  It  is  esti- 
mated that  the  entire  cost  both  of  the  power  plant  and  of  the  city 
distribution  plant  will  be  $5,000,000. 

The  co»t  of  power  delivered  to  the  bus-bars  of  the  distribution 
aysteon  is  $12  per  H.  P.  and  the  estimated  exp^iae  of  distribuUng 
this  power  throughout  the  city  is  $6  per  H.  P.  As  power  is  sold 
at  no  profit,  the  city  is  thus  enabled  to  sell  it  at  $18  per  H.  P. 
At  present,  there  is  but  ono-fourth  of  the  estimated  amount  of 
power  that  can  be  used  and  it  is  estimated  that  when  the  additional 
machinery  provided  for  in  the  present  building  is  installed  the  cost 
wilt  be  further  decreased  and  the  £nal  installaticm  will  again  make 
a  reduction  in  price. 

At  present  light  for  private  lifting  costs  3  cents  per  kilowatt 
with  a  20  per  cent  discount  for  a  five  years  contract  Power 
in  amounts  of  100  H.  P.  and  over  is  sold  at  ^  cent  per  kilowatt 
hour.  The  rates  to  the  city  for  pumping  and  for  street  lighting 
is  Vs  cent  per  kilowatt.  A  special  rate  ia  made  for  cooking  by 
electricity.  The  rate  is  t  cent  per  kilowatt  hour  subject  to  a  net 
minimum  monthly  payment  of  75  cents  per  kilowatt  and  a  dis- 
count of  10  per  cent  for  prompt  payment,  if  bills  are  paid  within 
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ten  days  from  d«t&  This  cuiretit  ia  on  a  separate  meter.  In 
all  probability,  this  rate  for  oookiiig  rednoee  the  price  of  coc^ng 
itnder  that  of  coal  by  perhaps  onfr-half.  The  bills  for  private 
lighting  are  based  on  a  miiiimuin  of  50  cents  per  month  and  all 
bills  for  power  are  baaed  on  a  minimum  of  $1,000  per  H.  P.  in- 
stalled per  month. 

Cost  of  Operation. 

The  plant  has  been  operated  by  the  city  since  October,  l&ll, 
and  the  deficit  has  been  constantly  reduced  each  month  imtil  it  is 
estinmted  that  when  the  syst^n  shall  have  been  in  operation  for 
one  year,  it  will  be  on  a  self-sustaining  basis. 

In  the  month  of  July,  1913,  the  actual  coet  of  operation  waa 
$31,281  while  the  revenue  for  the  same  period  was  $27,000,  of 
which  amount  the  city  paid  $7,800  for  pumping  water  and  lightr 
ing  the  streets.  It  may  be  noticed  in  this  connection  that  the  city 
has  been  delayed,  owing  to  a  mistake  in  the  order  for  supplies,  in 
connecting  many  of  tlie  large  users  of  power.  None  of  the 
large  hotels  and  much  of  the  congested  city  business  district  are 
not  as  yet  supplied  by  the  city  with  either  light  or  power.  The 
present  revenue  is  derived  from  the  sale  of  about  one-fourHi  of 
the  developed  power,  as  the  peak  in  July  was  only  4,600  H.  P. 

It  is  estimated  that  at  the  prices  enlarged  by  the  city  for  light 
and  power,  the  citizens  will  have  saved  $600,000  in  light  and 
power  bills  during  the  first  year  of  operation  of  the  city  plant. 

There  are  at  present  12,000  city  connections  and  during  the 
past  month  new  connections  have  been  made  at  the  rate  of  about 
100  per  day.  The  city  has  s  force  of  canvaaaera  and  it  is  esti- 
mated that  each  connection  costs  the  c^ty  about  an  average  of  $1. 

The  private  company  (barges  the  same  rates  as  the  city. 

There  is  very  little  power  now  generated  by  steam  and  vriiat 
there  is  is  estimated  to  cost  about  $100  per  horsepower.  The 
price  which  the  city  charges  for  power  averages  about  $£5  per 
horsqwwer.  This  is  for  twenty-four  hour  power  every  day  in  the 
week;  and  at  the  prices  with  the  discount  for  a  ten-hour  day,  the 
price  is  $14.60  per  horsepower. 
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Winnipeg  flecfne  BaUivay  Company. 

This  company  is  the  active  competitor  of  the  municipal  system 
for  fnmiafaing  light  and  power  in  Winnipeg.  The  companj  was 
incorporated  in  18&2  with  a  capital  of  $300,000  and  in  l&ll  the 
capital  had  been  increased  to  $6,000,000,  not  including  debentures 
(or  bonds)  and<paid  12  per  cent  dividead.  This  stock  sells  today 
at  229%.  The  company  carried  over  into  1912  a  surplus  o£ 
$1,600,000.  The  bonded  indebtedness  is  $5,000,000  with  de- 
benture stock  of  $2,450,000,  a  total  investment  of  bonda  and  stock 
of  $16,000,000. 

This  company  operates  the  street  railroads  and  gas  plant  and 
the  hjdro-electric  power  system  and  charges  $1.20  per  M.  for  gas 
for  cooking  and  the  same  rate  as  the  city,  one  cent  per  killowatt 
hour  for  electricity  for  cooking. 

In  1911  the  company  had  30,000  customers  and  made  a  gross 
ewming  for  lighting  of  $771,500.  In  1912,  it  has  sold  3,000 
killowatt  more  than  in  the  same  period  in  1911.  In  1911  the 
peak  was  almost  40,000  horsepower. 

The  company  owns  a  hydro-electric  system  on  the  Winnipeg 
river  at  a  point  just  below  the  plant  of  the  municipal  Systran  and 
the  two  transmission  lines  parallel  each  other  to  the  city.  The 
private  company  baa  an  auxiliary  steam  plant  of  20,000  horse- 
power and  has  28,000  horsepower  from  its  hydro-electric  system. 

It  is  stated  by  the  officials  of  the  city  and  by  citizens  who  were 
questioned  that  the  private  company  had  developed  their  maxi- 
mum amount  of  power  on  the  Winnipeg  river  and  that  this  was 
one  of  the  reasons  why  the  city  was  induced  to  build  its  municipal 
plant. 

Summary. 

The  striking  features  of  the  municipal  system  may  be  summar- 
ized as  follows; 

1.  Average  flow  of  river,  cu.  ft,  per  sec 25,000 

3.  Average  head,  feet 47 

3.  Present  installation,  horsepower  28,000 

4.  Full  capacity  of  present  building,  horsepower. . .  45,000 

5.  Ultimate  installation,  horsepower 90,000 

6.  Cost  without  distribution  $3,400,000 
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7.  Cost  with  distribution $5,000,000 

8.  Present  cost  of  power  delivered  in  WLDnipeg, 

13,000  volts 19  00 

9.  Cost  of  power,  full  capacitj  present  building,  low 

tMtsion,  Winnip^ 10  00 

10.  Estimated  revenue  for  1913 650,000 

11.  Cost  of  operating  and  fixed  charges  per  month . .  35,000 

12.  Revenue  for  month  of  July,  1912 27,000 


AppTozimatel;  25  per  cent,  of  the  output  sold. 

Light  ajid  Powbb  —  Citt  or  Whthipeo, 

WiNHiPBo,  Carada,  August  15,  1918. 
C0UFTB01J.BB  CocKBUBiT,  City  HaU,  City: 

Dbab  Sib. —  Enclosed  please  find  approximate  statement  of 
business  connected  up  to  date: 

Number  of  customers  connected  newly  12,000. 
Estimated  connected  load  in  power,  68,458  horsepower  (in- 
cluding city  pumping). 

Estimated  connected  load  in  lighting,  11,865  kilowatts  (includ- 
ing city  street  lighting). 

Estimated  total  connected  load,  63,195  kilowats. 
Yours  very  truly, 
CITT  LIGHT  AND  POWER  DEPARTMENT. 
R.  A.  Saba,  Sales  Manager. 

Load  Recobd  fob  July  19th,  1912. 
Total,  77,500  kilowatt  hours. 

Division, 

kw.  hrs. 

Street  lighting 6,000 

W.  W.  Department 26,000 

Commercial 45,000 

Station  service 350 


77,500 


Peak  load,  6,600  killowatts. 
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GENERAL  PLAN  FOR  STATEWIDE  POWER  GENERA- 
TION AND  TRANSMISSION. 

The  map,  Plate  I,  bIiowb  a  tentative  Bketch  for  main  trana- 
miseitm  lines  to  be  operated  at  high  tension.  From  convenient 
points  will  radiate  secondary  traDBmiseion  eircaits  of  33,000  volts 
or  less.  Some  of  the  principal  sources  of  power  to  be  developed 
in  the  initiation  of  the  scheme  would  be  as  follows : 

Wbstkbn  Ciecuit. 
Development  at  Portage  (76,000  H.  P.)  and  Barge  canal  at 
Rochester  (5,000  to  25,000  H.  P.)  both  owned  by  the  Stata 
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Obhtbai.  Cibouit. 

Supplied  from  Rocheeter  and  Portage,  and  from  developmenta 
at  Seneca  Falls,  Fulton  (5,000  H.  P.),  Minetto,  and  Oswego 
(10,000  H.  P.). 

The  5,000  H.  P.  at  Fulton  has  been  adjudicated  and  belongs 
to  the  State.  The  powers  at  Seneca  Falls,  Minetto  and  Oswego 
have  not  been  adjudicated,  but  are  believed  to  belong  in  part,  at 
least,  to  the  State. 

Easterk  ahd  Southern  Cihcditb. 

Supplied  from  Crescent  (12,000  H.  P.),  Vischer's  Ferry 
(12,000  H.  P.),  Troy  dam  (12,000  H.  P.),  Waterford  dam 
(7,600  H.  P.),  Delta  dam  (2,300  H.  P.),  Nine-Mile  cre^  de- 
velopments (5,300  H.  P.),  Little  Falls  (1,500  H.  P.),  Minden- 
ville  (2,300  H.  P.),  Saeandaga  reservoir  (80,000  H.  P.),  Indian 
river  and  Kettle  mountain  projects  (100,000  E.  P.).  These 
powers  belong  to  the  State,  with  the  exception  of  Saoandaga  resei^ 
voir,  and  this  will  belong  to  the  State  if  the  policy  of  the  Com- 
mission is  adopted. 

Thus,  for  the  initiation  of  the  complete  scbrane,  the  Stata  has 
immediately  available  825,000  or  more  horsepower,  concerning 
the  ownership  of  which  there  is  no  question.  This  will  supply 
all  the  demands  likely  to  come  upon  the  system  for  several  years, 
and  is  more  than  ample  to  oerve  the  purpose  until  adjudication 
is  had  upon  other  sources. 

When  required,  the  power  would  be  snpplemMited  from 
Niagara,  Long  Sault,  Upper  Saeandaga  and  other  more  remote 
sources. 


REPORT  OF  THE  CONSERVATION  COMMISSION  ON 
THE  SUBJECT  OF  HIGH  AND  LOW  WATER  IN  LAKE 
GEORGE. 

Albany,  N.  T.,  April  7,  1913. 
Hon.  Alfred  E.  Smith,  Speaker  of  Assembly,  Albany,  N.  Y.: 

Dear  Sir. —  In  compliance  with  the  provisions  of  chapter  255 
of  the  Laws  of  1912,  which  reads  as  follows: 
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Section  1.  The  C<KiservBticai  Commission  is  hereby 
'  directed  to  investigate  the  causes  of  uumual  high  and  law 
water  at  Lake  Oeorge,  peculiar  to  such  lake,  and  to  report  its 
opinion  thereon  to  the  Legislature  at  its  r^ular  eeeeion  in 
the  year  nineteen  hundred  and  thirteen,  accompanied  with 
reoonunemiatiouB  as  to  legislation  adopted  to  correcting  con- 
ditiong  which  luaj  be  tbe  cause  of  such  higii  and  low  water. 
Such  Commission  may,  for  the  purpose  of  such  investigat- 
tion,  employ  expert  assistants;  but  a  list  of  such  assistants, 
together  with  their  proposed  salaries,  ^lall  be  submitted  to 
the  Governor  for  his  approval  in  the  same  manner  as  the 
membere  of  the  office  force  of  the  Conservation  Department 
as  provided  in  section  three  of  the  Conservation  Law.  Such 
\iat  may  be  submitted  at  any  time.  The  compensation  of 
such  assistants  shall  be  paid  out  of  moneys  appropriated  for 
salaries  of  subordinates  in  the  Department  of  Conservation. 
§  2.  This  act  shall  take  effect  immediately. 

The  Conservation  Commission  has  caused  careful  investigations 
and  studies  of  the  high  and  low  water  conditions  of  Lake  Gteorge 
to  be  made,  and  finds: 

Lake  G«orge  has  a  drainage  area  of  227  square  miles,  includ- 
ing the  water  surface  of  Uie  lake  itself  which  is  43.6  square  miles. 

On  the  outlet  of  Lake  Oeorge  a  dam  has  existed  for  so  long 
a  time  (said  to  be  aver  100  years)  that  we  are  unable  to  learn 
the  date  of  its  original  construction.  Probably  the  surface  ele- 
vation of  the  lake  was  affected  by  the  first  dam,  and  has  been  by 
all  subsequent  oonstructions  made  in  lieu  thereof.  At  the  pres- 
ent time  the  International  Paper  Company  controls  the  dam 
which  is  a  concrete  structure  with  a  weir  80  feet  long,  and  has 
dashboards  extending  8  inches  above  the  concrete  crest. 

If  no  water  passed  from  the  lake  escepting  over  the  dam,  the 
water  would  not  fall  below  the  crest,  unless  by  reason  of  strong 
south  winds  or  evaporation  it  were  to  fall  a  little  below  it.  The 
wafer  is  drawn  down  by  the  International  Paper  Company  in 
the  operation  of  their  mills.  The  extreme  drafts  brought  the 
Jevel  to  28  inchea  below  the  crest  on  December  17,  1908,  which 
was  the  lowest  recorded  since  1899.    The  water  would  have  fallen 


,y  Google 


Cf 


Cf 


.,  Google 


.,  Google 


CoSBEaVATlON    CoMHISSIOR.  ITS 

OS  k>w  but  tronld  not  bave  fRllen  any  lower  if  the  dam  had  not 
existed.  While  the  dam  causes  the  water  of  the  take  to  hold  at 
hi^er  elevations  than  would  oocur  under  natural  conditi<Hi»  dur- 
ing nearly  all  of  the  time,  it  never  causes  it  to  be  lower  than 
would  occur  under  such  conditions.  As  to  high  water,  it  is  im- 
probable that  under  natural  conditions  it  would  ever  rise  hi^er 
than  the  elevation  of  the  crest  of  the  concrete  dam. 

The  International  Paper  Company  try  to  control  the  out-flo^ 
of  the  lake  so  as  to  derive  power  from  the  entire  quantity  of 
water,  and  in  a  marked  degree  succeed  in  doing  so.  The  water 
flows  over  the  top  of  the  flashboards  during  only  a  small  part 
of  the  time,  as  is  shown  by  the  records,  as  follows: 

On  May  1,  1909,  the  elevation  was  7  inches  above  that  of  the 
flashboards;  on  June  1st  of  the  same  year  it  was  5  inches;  and  on 
June  1,  1912,  it  was  3  inches.  In  1910  and  l&ll  the  water  did 
not  reach  as  hi^  as  the  top  of  the  flashboards.  The  hei^t  given 
above  the  top  of  flashboards  and  above  or  below  the  crest  of  the 
dam  are  in  all  cases  baaed  oa  the  water  in  the  lake  itself  above 
the  outlet  channel.  During  the  exceptionally  high  water  period 
in  the  spring  of  1909  the  flashboards  were  removed  and  restored 
when  the  flood  had  subsided.  There  are  two  lai^  flood  gates  in 
the  dam  which  are  used  to  control  hi^  water  when  necessary. 
Since  1898  the  International  Paper  Company's  dam  has  not 
caused  the  water  to  rise  at  any  time  more  than  15  inches  higher 
than  it  would  have  risen  under  natural  conditions. 

In  the  matter  of  extreme  low  and  extreme  high  water  as  it 
would  have  been  under  natural  conditions,  and  as  it  has  been 
with  the  dam,  the  effect  is  on  the  high  water  extreme  only,  and 
raises  the  water  15  inches  higher  than  natural  conditions  would 
cause.  The  general  effect  on  the  elevation  of  the  lake  surface  of 
the  dam  of  the  International  Paper  Company  is  to  maintain  a 
higher  level  in  the  surface  of  the  lake  over  a  much  greater  por- 
tion of  the  time  than  would  occur  under  natural  conditions. 

The  International  Paper  Company,  as  indicated  by  the  records 
of  the  surface  elevation  of  the  lake,  is  careful  and  considerate  of 
the  interests  of  navigation  on  the  lake,  and  by  reason  of  their 
dam  and  their  control  and  regulation  of  the  water,  navigation  on 
the  lake  is  better  than  it  would  be  without  the  dam  and  regula- 
tion. 
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The  extreme  difference  in  the  height  of  low  and  high  water  in 
the  last  thirteen  (13)  years  has  been  43  inches.  The  extreme 
dillFerence  under  natural  conditions  would  have  been  28  inches. 
The  difference  of  15  inches  in  high  water  is  due  to  the  dam  of  the 
International  Paper  Company. 

The  waters  of  Lake  George  flowing  from  it  into  Lake  Cham- 
plain,  with  a  fall  of  221  feet,  are  used  in  dereloping  power 
almost  to  the  possible  maximum  limit. 

The  business  life,  and  almost  the  existence  of  Ticonderc^,  are 
dependent  upon  this  great  water  power.  The  only  interests  that 
oould  be  injured  by  the  control  of  the  lake  waters  are  those  of 
navigation  (including  all  boats)  on  Lake  George,  and  the  shore 
interests. 

It  appears  by  a  careful  study  of  the  records  of  the  water  sur^ 
face  of  the  lake  that  the  regulation  and  control  of  the  waters  by 
means  of  the  dam  and  gates  at  the  outlet  is  decidedly  beneficial 
to  navigation  and  interests  on  and  surrounding  the  lake  generally. 

A  hydrograph  drawing  of  the  water  conditions  of  the  lake  from 
DeceiTibcr  31,  1908,  to  December  1,  1912,  is  attached  hereto  as 
part  of  this  report. 

It  is  recommended  that  conditions  as  to  the  waters  of  Lake 
George  be  allowed  to  continue  as  has  been  the  custom  during  at 
least  the  past  four  (4)  years,  and  that  legislation  on  the  subject 
is  at  present  unnecessary. 

Very  respectfully, 
CONSERVATION  COMMISSION. 


By 


GEO.  E.  VAN  KENNEN, 

Chtarman. 
JAME6  W.  FLEMING, 

Commissioner. 
JOHN  D.  MOOKE, 

Commissioner. 
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m.  RIVER  IMPROVEMENT. 
Canasenga  Creek  Project 

Benefit  from  Work  Already  Done. —  On  the  Oanaseraga  creek 
project,  the  expected  beneEts  from  draiuage  and  flood  protection 
are  already  beginning  to  be  realized.  Lands  through  which  the 
new  channel  haa  been  cut,  which  up  to  a  year  ago  had  never  been 
plowed  and  afforded  very  poor  pasture,  are  growing  excellent 
cropa.  Other  lands  which  had  been  cultivated  to  some  extent  but 
bad  been  wet  and  heavy,  are  now  much  drier  and  lighter,  easier 
to  cultivate  and  producing  much  better  cropa.  On  this  last  dase 
of  lands,  the  marked  def;ree  of  improvement  is  not  nearly  as 
noticeable  to  casual  observers  who  may  visit  the  lands  a  few  times 
a  year  as  it  ia  to  the  land  owners  and  others  who  pass  over  them 
constantly. 

July  9th  there  was  a  cloud-burst  to  the  south  of  Dansville, 
causing  a  flood  in  the  Canaaeraga.  Part  of  the  Groveland  high- 
way was  washed  out  and  other  damage  done,  but  the  lands  along 
that  part  of  the  creek  which  had  been  dredged  out  which  were  far 
emough  up  stream  to  be  unaffected  by  the  backing  up  of  water  by 
the  dredge,  were  not  flooded  though  the  land  owners  state  that  in 
former  years  a  similar  flood  would  have  covered  their  lands  with 
from  2  to  3  feet  of  water. 

Dredging  of  the  Main  Oha^mel.  October  1,  l&H,  the  two  yard 
dipper  dredge  had  reached  a  point  8400  feet  from  the  starting 
point  and  had  excavated  54,000  cubic  yards  of  material.  On 
December  12th,  having  moved. 9000  feet  farther  down  stream  or 
3Vi  miles  from  its  starting  point,  it  broke  both  of  its  spuds  and 
backed  1500  feet  up  stream  to  where  repairs  could  be  more  easily 
made.  The  extreme  cold  weather  delayed  the  repairs  till  Febru- 
ary 15th,  by  which  time  there  wae  so  much  ice  ahead,  the  dredge 
could  not  work  up  to  the  face  of  the  cut  and  thus  it  was  the 
middle  of  March  before  dredging  could  be  resumed. 

By  September  lat,  the  dredge  had  reached  the  D.  L.  &  W.  R.  R. 
bridge  6^  miles  from  its  starting  point  and  had  excavated 
226,000  cubic  yards  of  material.  Here  the  dredge  had  to  be  dis- 
mantled to  pass  under  the  railroad  bridge  and  this  work  was  still 
in  progress  on  September  30th. 
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Dredging  of  the  LtUvraia.  On  Jane  Iftt,  the  contractor  Lad 
shipped  in  a  part  of  a  one  yard  dipper  dredge  and  fltarted  to  as- 
semble it  at  the  head  of  Bradner  creek.  On  August  Ist,  he  began 
dret^ing  and  on  September  30th  had  moved  2^  miles  dowD 
stream  and  had  excavated  34,000  cobic  yards  of  material. 

Excavation  on  East  Kud  Ron  was  started  the  middle  of  July 
with  teems  and  hand  labor  and  by  September  30th  about  one-half 
mile  of  channel  had  been  partially  excavated  and  1,700  cubic 
yards  of  material  removed. 

Dredging  Yet  to  be  Done.  The  total  distance  of  main  channel 
to  be  dredged  is  15^  miles  of  which  6^  miles  bad  been  finished 
by  September  30th.  The  total  distance  of  laterals  to  be  excavated 
is  19%  miles,  of  which  3  milee  had  been  finished  by  September 
80th.  As  the  heaviest  excavation  is  being  done  first,  the  re- 
mainder of  the  mileage  will  go  at  a  much  faster  rate. 

Bridges.  Up  to  September  30,  1912,  four  farm  and  one  hi^- 
way  bridges  had  been  practically  completed.  Each  consisted  of  a 
80  foot  main  span  with  two  16  foot  approaches,  the  superstruc- 
tnres  being  of  steel  and  the  substructures  concrete  piers  on  piles. 


IV.  DRAINAOE. 

The  above  subject  is  covered  by  Article  8  of  the  Conservation 
Law. 

The  theory  of  this  law  is  that  action  may  be  taken  under  it 
by  the  Conservation  Commission  for  the  purpose  of  draining  any 
swamp,  bog,  pond,  meadow,  or  other  low  or  wet  lands,  if  such 
work  ia  neceesaiy  for  "  either  the  public  healtii  or  the  public 
safety,  or  the  public  welfare,  or  all  or  any  of  them." 

The  Commission  may  proceed  upon  its  own  motion  or  upon 
the  petition  made  by  any  county,  city,  town,  or  village  in  f^ich 
such  wet  lands  are  located,  or  by  any  person  or  persons  possessing 
such  lands,  or  person  or  persons  in  the  vicinity  thereof.  Petition 
must  be  verified  under  oaih,  and  must  set  forth  the  facts  showing 
that  the  swamp,  bog,  pond,  meadow,  or  other  low  or  wet  lands, 
are  a  menace  to  the  public  health,  safety,  or  welfare,  and  that 
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it  is  neeeasarj  for  the  ctHuervation  of  the  pablio  health  and 
safety,  or  the  oonservation  of  the  public  welfare  to  drain  or 
improve  the  same.  Following  a  petition  the  Oonservation  Com- 
mission is  to  determine  whether  the  proposed  improvement  is  of 
sufficient  importance  to  the  public  health  or  safety,  or  sufficiently 
conducive  to  the  public  welfares  to  warrant  interference  by  the 
State  under  the  provisions  of  said  Article  8. 

The  law  further  makes  provision  at  length  and  in  detail  as 
to  the  procedure  for  carrying  out  the  improvement,  levying  aesess- 
menta,  and  raising  funds  for  the  purpose  of  paying  therefor. 
The  whole  law  (under  Article  8  aforesaid)  is  based  upon  the 
drainage  improvement  being  necessary  to  "  either  the  public 
health  or  the  public  safety,  or  the  public  welfare,  or  all  or  any 
of  thesn. 

Swami»,  low  wet  lands,'  and  lands  periodically  inundated  by 
floods  are  admittedly,  in  greater  or  less  d^ree,  a  menace  to 
health.  Beetmction  or  injuty  to  growing  crops,  and  consequent 
diminution  in  the  productiveness  of  the  lands,  is  a  menace  to 
public  safety,  and  the  more  so  the  larger  the  area  afifected  may 
be.  That  which  is  detrimental  to  healtii  or  to  safety,  or  to  both, 
is  A  condition  opposed  to  public  welfare. 

In  a  general  way,  the  provisions  of  Article  7  of  the  Conserva- 
tion Law  for  river  improvement  are  somewhat  similar  to  Article  8 
on  drainage.  The  Canaseraga  creek  improvement  in  Livingston 
county  has  become  the  subject  of  litigation,  the  plaintiff  under- 
taking to  eetablish  his  all^ation  that  public  health,  saftey,  and 
welfare  were  not  the  real  purposes  of  the  improvement.  The 
trial  court  held  with  the  plaintiff,  and  the  case  has  now  gone  to 
the  Appellate  Division  on  appeal.  The  Commission  feels  con- 
fident that  the  trial  court  will  be  reversed.* 

During  the  fiscal  year  a  survey  was  made  of  some  low  lands 
known  as  Webster's  Crossing  swamp  in  Livingston  county.  This 
swamp  is  about  one-half  muck  land  and  the  remainder  loam,  and 
contains  about  325  acres.  It  is  estimated  that  the  cost  of  the 
improvement  would  be  $55  per  acre,  and  that  the  cost  of  clear- 
ing, breaking  up,  plowing,  and  bringing  into  a  state  of  cultivation 
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would  amount  to  $30  per  acre,  mahing  a  total  of  $85  per  acre, 
or  possibly  $100  per  acre.  It  Ib  a  question  whether  the  land- 
owners would  be  willing  to  stand  an  expense  of  $100  per  acre. 
However,  the  land  is  of  very  little  value  at  present,  and  in  all 
probability  would  be  worth  $200  per  acre  if  the  improvement 
were  made,  and  the  lands  put  into  a  state  of  cultivation. 

Some  other  swamp  schemes  have  been  brought  to  the  attention 
of  the  Commission,  among  them  being  the  following: 

Near  the  outlet  of  Silver  lake  at  Perry. 

Black  Creek  swamp  north  of  Lyons. 

Some  low  lands  along  the  canal  and  railroad  near  Macedon. 

A  large  swamp  area  above  Pope  Mills  near  Black  lake^  in 
St.  Lawrence  county. 

A  small  drainage  scheme  near  Haganun,  north  of  Amsterdam. 

These  projects  have  not  advanced  beyond  the  making  of  some 
very  preliminary  examinations,  and  no  definite  action  has  been 
taken  by  the  Commission  as  yet  in  these  matters,  as  the  proceed- 
ings on  the  part  of  the  landowners  have  all  been  of  a  very  in- 
formal character. 

Unleea  drainage  echemes  are  on  a  lai^  scale,  it  seems  advisable 
for  interested  parties  to  act  in  concert  among  th^nselves,  as  small 
drainage  schemes  can  be  more  qui<^ly  and  economically  carried 
out  through  mutual  agreements  between  neighbors  and  interested 
parties  than  in  any  other  way.  That  large  areas  can  in  many 
oases  be  successfully  drained  tinder  the  Conservation  Law,  and 
at  great  benefit  to  all  interests  concerned,  the  Commission  is 
confident 


V.  WATER  SUPPLY  AND  SEWERAGE. 

A  list  of  the  water  supply  applications  aeted  upon  during  the 
year  and  recommendations  for  changes  in  laws  were  given  on 
p.  47.  The  decisions  r^idered  by  the  commission  and  memo- 
randa on  water  supply  applications  will  be  found  in  appendix  D. 

Reference  was  made  to  sewerage  applicatiora  on  p.  48.  The 
action  taken  aa  various  applications  is  given  in  appendix  E. 
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Toe  red  lines  show  tbe  deatbs  from  Typboid  Fever  Irom  year  to  year  in  the  rcffion  to  be      . 
supplied  trom  tbe  Linden  Reservoir.     The  blue  lines  show  the  deatbs  in  tbe  entire  State.     Note  ,i|p 
the  continuously  bad  record  of  Western  New  York,  O 
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Orieaiw  Water  Supply  Project. 

COSMTIOKS   ABE    AdVEBSB    TO    SbCDEINO   AdEQDATB    LoOAL    SUP- 
PLIES OF  PURB  AND  W  HOLE  SO  MB  WaTEH. 

In  the  ootmtiea  of  Erie,  Niagara,  Orleans,  Qemeeee  and  Moaroe, 
comprising  the  northwestern  section  of  New  York  State,  natural 
conditions  and  their  modifications  brought  about  by  settlement 
and  cultivation  by  man,  have  combined  to  make  it  very  difficult 
and  costly  for  the  numeroua  small  cities  and  villagBS  to  secure 
adequate  supplies  of  pure  and  wholesome  water  for  domestic  pur- 
poses. The  general  topography  of  the  country  is  such  that  a 
gravity  supply  of  any  kind  of  water  is  out  of  the  question  for  the 
municipalities  acting  singly.  At  the  same  time  the  soil  and 
climate  unite  to  make  this  region  the  moat  productive  in  the  State, 
so  that  nearly  all  the  land  is  all  cleared  and  heavily  populated. 
Hence,  gathering  grounds  for  a  gravity  or  pumped  supply  ot 
surface  water  sufficiently  pure  for  use  without  filtration  do  not 
exist  contiguous  to  the  municipalities  anywhere  in  the  region. 

Supplies  from  wells  are  utilized  by  several  of  the  municipali- 
ties, but  the  region  is  not  an  artesian  basin  and  all  well  supplies 
are  merely  local  surface  waters  more  or  less  naturally  filtered. 
Their  quality  is  almost  universally  bad  because  of  both  pollution 
and  hardness.  In  quantity  they  are  entirely  inadequatCL  Their 
cost  is  excessive. 

The  Niagara  river  and  the  Erie  canal  waters  are  the  only 
easily  available  supplies  adequate  in  quantity.  The  Niagara 
river  supplies  the  larger  cities  of  the  region  and  the  canal  is 
drawn  up<m  more  or  less  frequently  in  case  of  shortage  by  some 
municipalities.  The  Niagara  river  water  when  filtered  under 
competent  supervision  can  be  made  reasonable  pure  and  whole- 
some, but  its  use  in  an  untreated  condition  or  after  treatment 
under  inexpert  supervision  Is  pr^nant  with  pnUic  periL  Against 
the  use  of  canal  waters  there  is  a  public  prejudice  such  that 
other  water  can  be  sold  at  almost  any  price  in  competition  with 
water  from  the  canal  whether  treated  or  not.  This  public  preju- 
dice arises  from  bygone  conditions  existing  along  the  canal,  and  it 
is  entitled  to  respect  and  sympathy. 

In  the  face  of  the  natural  and  artificial  difficulties  set  forth 
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above,  the  reaourees  of  U17  bnt  the  y^ry  largest  mimicipalit;^  are 
pony  and  inadequate,  and  aa  a  result  the  municipal  water  sap- 
plies  of  the  region  are  either  entirely  inadequate  or  impure  or 
both. 

CoHSBBVATioM  CoMMisBios  BEOins  Stddy  Soos   Aftbb  Ap^ 

POINTMKNT. 

These  conditions  challenged  the  attention  of  the  Ccsiservation 
Commiasicm  very  soon  after  its  creation  and  organization  in  July, 
1911,  and  active  studies  of  the  probleme  were  inunediately  begun 
under  the  authority  of  sections  21  and  525  of  the  ConaervatioQ 
Law  which  provide : 

"  Sec.  31.  Systematic  Plan.  It  shall  be  the  duty  of  the  Com- 
mission to  continue  investi^tionfi  of  the  water  resources  of  the 
state  including  the  sj^tematio  gaging  of  rainfall  and  stream  flow 
throughout  the  state,  so  as  to  complete  a  comprehensive  system 
for  the  entire  state,  for  the  conservation,  dev^opment,  regulation 
and  use  of  the  waters  in  each  of  the  principal  watersheds  of  the 
state  with  reference  to  the  accomplishment  of  the  following  public 
uses  and  purposes    *    *    ». 

"  2.  The  supply  of  pure  and  wholesome  water  from  the  water- 
shed te  municipalities  and  the  inhabitante  thereof." 

"See.  525.  *  *  *  Said  Commission  shall  also  report  the 
advisability  of,  the  time  required  for,  and  the  expenses  incident  to 
the  construction  of  a  state  system  of  water  supply  *  *  *  for 
all  or  any  of  the  municipal  corporations  and  other  civil  divisions 
of  the  state,  and  make  such  reooumiendations  connected  with  the 
subjects  of  said  investigations  herein  provided  for  as  said  Coic- 
misaion  shall  determine." 

Typhoid  ih  the  Lake  Ontaiuo  and  Westebn  Divisios  of  the 
State. 
The  sections  of  the  Stete  covered  by  this  project  corresponds 
roughly  with  one  of  the  divisions  of  the  State  made  by  the  Board 
of  Health  and  called  by  them  the  Lake  Ontario  and  Western 
Division.  This  division  has  normally  a  lower  death  rate  than 
the  average  for  the  entire  State  in  the  ratio  of  11.7  to  16.8,  and 
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lower  than  five  of  tlie  seven  other  divieioDfi  of  the  State.  As  to 
typhoid  fever,  however,  the  showing  i«  the  reverse.  The  distariot 
has  the  undesirable  distinctioQ  of  being  the  third  in  the  list  of 
districts  arranged  according  to  the  averse  death  rate  from  tyi^id 
for  the  ten  year  period  1&01-1910,  and  in  some  of  the  individual 
years  it  jmupe  into  the  lead. 

On  page  191  of  the  Beport  of  the  State  Cepartioent  of  Health 
for  the  year  1910,  we  find  the  following: 

In  eaoh  1,000  -deaths  there  were  f  n>m  typhoid  in  the 
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The  lower  drawing  of  Plate  XII  shows  graphically  t^is  same 
relation  for  the  period  1S86-1910.  The  ratio  of  typhoid  deaths 
to  deaths  from  all  causes  is  seea  to  be  60  per  cent,  greater  in  this 
territoiy  tlian  in  the  State  as  a  whole. 

Typhoid  is  a  water  borne  disease,  and  the  high  ratio  shown  is 
unqnestionably  due  to  the  inferior  quality  and  contamination  of 
the  water  supplies  used  in  this  part  of  the  State.  Filtration 
carried  out  under  competent  supervision  would,  of  course,  partly 
remedy  the  situation,  but  the  cost  of  pumping,  filtering  and  re- 
ptmiping  where  necessary  is  heavy,  and  is  especially  relatively 
great  when  the  quantity  of  water  is  small.  The  larger  oitiee 
are  able  to  carry  out  such  enterprises  without  e^ously  feeling 
the  burden,  but  the  small  municipality  finds  it  very  difficult 
and  eicpeoisiTe  to  secure  and  pay  for  the  kind  of  service  required 
to  obtain  proper  results.  It  is  the  eeeence  of  the  scheme  herein 
proposed  to  secure  for  all  of  the  muoicipalitdes  of  the  region 
the  advantagee  which  can  be  obtained  fran  operation  on  a  lai^ 
scale.  For  each  municipality  to  rea^  out  and  secure  individu- 
ally an  adequate  supply  of  water  of  any  kind  demanded  is  im- 
practicable financially.  By  uniting  them  all  on  one  system,  a 
supply  can  be  secured  at  a  price  little  if  any  greater  tiian  l^e 
cost  to  each  place  separately  for  pumping  and  filtering  alone, 
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not  to  meaticHt  other  costs,  even  if  water  otherwise  Buit«l>Ie  were 
close  at  hand. 

TONAWANDA    AND    NoBTH    ToNAWAHDA. 

Tonawanda  and  Korth  Tonawanda  own  their  own  aystema. 
They  uae  the  waters  of  Niagara  river  mifiltered.  The  Niagara 
river  is  here  diarged  with  the  aewage  of  Buffalo  and  suburban 
cities  having  an  aggregate  population  of  about  500,000,  tiie  centw 
of  which  is  less  than  ten  miles  above  Tonawanda.  The  deaths 
from  tjidioid  for  the  ten  year  period  1901-1910  were  38.3  pw 
one  hundred  thousand,  or  from  three  to  four  times  as  many  as 
there  would  be  with  water  supplies  suitable  in  quality.  Though 
now  large,  the  typhoid  death  rate  will  be  increased  when  future 
public  works  in  the  river  or  change  of  location  of  sewer  outlet* 
cause  new  crosa  currents  and  produce  wave  conditions. 

NiAOABA  Falls. 

Conditions  at  Niagara  Falls  were,  up  to  1912,  most  d^lorable. 
The  typhoid  death  rate  was  from  100  to  150  per  100,000  in- 
habitants, while  the  rat«  in  cities  having  proper  wat^r  supplies 
is  from  9  to  15  per  100,000.  The  private  ooarpany  supplying 
the  city  would  not  remedy  the  conditions.  The  city  finally  put 
in  a  system  of  its  own  and  now  supplies  filtered  water  throughout 
the  city.     This  will  improve  the  typhoid  conditicoifl. 

Lockport  receives  its  supply  through  an  eighteen  mile  pipe 
line  from  the  Niagara  river  and  uses  uufiltered  water.  The 
typhoid  death  rate  for  the  ten  year  period  1901-1910  was  61.8 
per  100,000,  or  five  times  the  rate  prevailing  with  proper  water 
supplies.  This  situation  needs  no  comment  Its  ghastly 
significance  is  apparent  on  its  face. 

Medina. 
Medina  has  a  municipal  water  works.     The  supply  is  pumped 
from  wells  along  Oak  Orchard  cree^,  and  is  unfiltered. 

Albion. 

Albicoi  is  supplied  by  a  corporation.     The  suf^y  is  pumped 

fr<Hn  springs  and  wells  supplem^ited  by  water  pumped  from  the 


,y  Google 


ly  Google 


.,  Google 


-I^^^^'^^^^-^ 


Orleans  Water  Sui'ply  Phoject. 
West  Middleburv  Baptist  Cbukcb 

The  water  in  the  reservoir  will  rise  to  the  level  of  the  "  Flow  Line  "  shown  c 
picture.  This  will  necessitate  the  removal  of  the  church  to  higher  ground  c 
construction  of  a  new  one  at  a  higher  elevation. 
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Erie  canal.     The  tyj^oid  death  rate  is  about  donble  that  Id 
places  supplied  with  pore  water. 

MlDDIJlPOBT. 

This  village  contemplates  the  (xoutruction  of  a  new  system  to 
be  supplied  by  pumping  from  welL 

HoiXET. 

Holle^  is  supplied  4>y  a  corporation  with  water  pmaped  from 
wells.  The  supply  is  unaltered,  and  only  an  intermittent  supply 
is  furnished.     Conditions  are  had. 

Bbockpobt. 
At  Brockport  the  water  supply  is  by  a  corporation  pumped 
from  tarings  and  wells.  The  supply  is  woefully  insufficient  ani 
present  conditions  deplorably  bad.  The  municipality  is  con- 
templating the  construction  of  its  own  works  at  very  greet  cost, 
by  pumping  water  from  Lake  Ontario. 

Spekcbspobt. 
Spencerport  pumps  its  supply  from  wells. 

Batavia. 

Batavia  pumps  its  supply  from  Tonawanda  creek.  The 
quality  of  the  water  is  bad,  and  is  not  intended  for  drinking  or 
coc^ng  purposes,  or  safe  for  suoh  use.  Private  wells  are  prin- 
cipally iised  for  domestic  supplies.  The  typhoid  death  rate  is 
more  than  double  what  it  should  be. 

Table  XX  gives  the  forcing  in  condensed  form. 
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Watbb  Rbquiksmxnts  of  Dibtbict. 
The  mtinieipalities  that  maj  be  eerved  bj  the  proposed  dis- 
trict are  indicated  in  Table  XXi.  The  popnktiiHiB  in  1900,  1905 
and  1910  aa  disclosed  by  censnfi  reports  are  given,  and  the  popula- 
tion estimated  for  1925,  allowing  the  same  rate  of  growth  as  was 
shown  in  the  last  five  year  period.  This  method  gives  a  popula- 
tion of  1-62,000  in  round  numbeirs,  to  be  served  in  1925,  assum- 
ing that  all  the  municipalities  take  water  from  the  State  system. 
Allowing  the  usual  100  gallons  per  day  per  inhabitant,  we 
^ould  require  an  ultimate  of  16,200,000  gallMia  per  day. 


Table  XXI. 
Statistics  of  Population. 
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The  Proposed  Supply  frtMU  Linden. 
To  meet  the  requirements  of  the  district  and  furnish  an  ade- 
quate supply  of  pure,  clear,  soft  water,  the  Conservation  Com- 
mission proposes  to  impound  the  waters  of  Little  Tonawanda 
creek  in  a  reservoir  to  be  created  by  the  construction  of  a  dam 
acroes  the  creek  at  Linden.     This  proposed  supply  was  selected 
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for  inveetigation  after  conBiderable  stody  and  recoimaissanca 
Surveys,  underground  inrestigationa,  stream  flow  estimates,  and 
plans  for  filtration  and  distribution  have  been  prosecuted,  and 
have  proceeded  to  a  point  where  the  project  is  well  blocked  out 
and  reliable  preliminary  estimates  of  coet  iuLve  been  made. 

Bbie7  Debcbiption  op  Peoposbd  Supply. 

The  general  location  of  the  reservoir  with  respect  to  the  terri- 
tory to  be  served,  also  the  proposed  piping  syBtem,  is  ^own  on 
Plate  XIII,  and  an  elevation  or  side  view  of  the  territory  on 
Plate  XIV.  A  map  of  the  proposed  reservoir  is  given  on  Plate 
XV. 

The  drainage  area  tributary  to  the  reservoir  is  32  square 
miles.  The  rock  and  other  hard  material  are  near  the  surface 
over  this  entire  area,  and  the  run-off  into  the  reservoir  should  be 
a  laTge  percentage  of  the  rainfall.  In  the  region  along  the  lower 
Hudson,  where  the  rainfall  is  somewhat  heavier  than  in  this 
r^on  (See  Map  Plate  XVII),  the  run-off  from  each  square  mile, 
if  it  ia  aU  held  in  resea^oirs  will  supply  10,000  population.  The 
yield  of  the  Linden  drainage  basin  will  probably  be  sufSmMit  to 
supply  from  150,000  to  200,000  people  if  it  is  all  used,  as  may 
be  very  readily  done  by  the  Lind«i  reservoir. 

Dam. 

The  dam  site  is  just  above  the  bridge  at  Linden.  It  is  particu- 
larly favorable.  The  foundations  will  be  in  solid  rock.  The 
length  is  short,  and  the  sides  of  the  ravine  steep.  The  crest  of 
the  spillway  will  be  at  an  elevation  of  1,151  feet  above  sea  level, 
and  about  80  feet  above  the  bed  of  the  stream  at  the  site.  About 
ten  billion  gallons  of  water  will  be  impounded  and  1,150  acres 
of  land  flooded. 

Some  idea  of  the  magnitude  of  the  reservoir  can  be  obtained 
from  the  photographs,  and  the  section  shown  on  Plate  XVI. 

DiSTBIBUTION. 

From  the  reservoir,  the  water  will  be  passed  through  filters, 
and  thence  vrill  be  conveyed  to  the  various  municipalities  through 
the  piping  system  shown  on  Plate  XIII. 
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STATE    OF  NEW  VORK 

CONSERVATION  COMMISSION 

DIVISION   OF  rNLANO  WATERS 

MUNICIPAL  WATER  SUPPLIES 

ORLEANS  DISTRICT 

COMPARATIVE  SIZES    OF  LINDEN  RESERVOIR 


NEICHBOniNG   NATURAL  LAKES 
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The  head  available  is  ample,  and  eo  much  that  in  some  oases  it 
will  have  to  be  reduced  by  pressure  regulating  valves,  beforo 
introducticsi  into  the  sjstems  of  the  municipalities  to  be  served. 
The  reduction  in  inBOrance  rates  in  towns  now  served  with 
supplies  insufficient  in  quantity  or  pressure  will  amount  to  large 
sutaa. 

Capital  Cost  of  Obleans  Project. 

The  preliminary  estimate  for  the  entire  cost  of  die  project  is 
$5,000,000  for  the  reservoir  dam,  sjnllway,  regulating  works, 
filters,  clear  water  reservoir,  land  damages,  highway  relocation 
and  entire  piping  system,  figuTcd  to  supply  to  the  municipal 
owned  atandpipes,  a  total  of  19.0  milli(si  gallons  daily. 

Operating  Costs. 

Based  on  State,  county  or  water  district  bonds,  this  project 
could  be  financed  on  about  a  4  per  cent,  basis.  The  cost  of 
operation  and  repairs  is  estimated  at  $25,000  per  year. 

The  total  yearly  charges  become: 

Interest  4  per  cent,  on  $5,000,000 $200,000  00 

Sinting  fund  charge  (50  yr.  i  per  cent) 32,760  00 

Operating  costs   25,000  00 

Total $257,750  00 

Cost  per  million  gallons  = 

iB^im  =  •"■" 

AvAILAniLITY   OF  LiKDBH    StTPPLT, 

In  considering  the  availability  of  the  Linden  supply  in  com- 
parison with  other  sources,  the  following  points  must  be  taken 
into  account: 

1.  The  cost  to  the  municipalitiee  of  pumping  alone  ranges 
from  $25  to  $75  per  million  gallons. 

2.  To  filter  the  water  for  each  place  separately  under  proper 
supervision  would  cost  the  municipality  from  $5  to  $15  per  mil- 
lion gallcHis. 

3.  For  many  of  the  municipalities,  sufBcient  water  of  proper 
quality  cannot  be  obtained  at  a  price  less  than  several  Umes  the 
cost  by  the  proposed  Linden  supply,  and  for  the  smaller  munio- 
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ipftUtiee,  tbe  price  for  a  suitable  supply  on  the  small  scale  ia 
prohibitive. 

4.  Pumping  esperosee  are  heavy  and  continue  forever,  while 
the  cost  of  the  Lind^i  water  will  be  atmoet  nothing  at  the  eaid  of 
fifty  years  when  the  bonds  will  have  been  paid. 

5.  The  ch&racter  of  the  proposed  Lind^i  supply  is  inoom- 
parably  superior  to  all  the  present  eupplies  in  quality,  quantity 
and  pressure. 

6.  The  saving  in  fire  losses,  and  Insurance,  and  in  doctors' 
bills,  funeral  expenses,  loss  of  time  in  sickn^s,  or  of  services  in 
case  of  death  and  all  the  other  expenses  due  to  sickness  resulting 
from  water  home  diseases,  must  be  credited  to  the  Linden  supply 
in  making  up  the  comparisons  with  other  supplies,  contaminated 
as  we  have  shown  them  to  be.  A  further  saving  of  considerable 
magnitude  will  result  from  lessened  fuel  consumption  and  boiler 
repairs  in  plants  using  water  for  manufacturing  purposes. 

7.  Everything  oonsidered,  the  cost  of  the  Linden  supply  will 
be  much  less  than  the  cost  of  present  supplies. 


VI.  mSPECTIOK  AHD  SUPERVISION  OF  HYDRAULIC 

STRUCTURES. 

Dams  in  Stkeams. 
Supervision  and  Inspection. 
This  subject  is  covered  by  Article  3,  Section  22,  of  the  Con- 
servation Law,  which  requires  that  every  ovraer  about  to  con- 
struct a  dam  shall  first  submit  the  proposed  plans  thereof  to 
the  Conservation  Commission,  and  the  same  provision  applies 
in  regard  to  enlargements,  alterations  and  reconstruction.  Be- 
fore such  work  can  proceed,  plans  must  have  the  formal  approval 
of  the  Conservation  Commission.  The  Commission  has  the  power 
to  require  the  repair  or  reconstruction  of  any  existing  dam,  if 
it  deems  such  work  necessary  to  public  safety.  The  purpose  of 
the  law  is  to  so  insure  the  stability,  permanency  and  safety  of 
all  dams  that  their  failure  (bursting  or  going  out)  shall  be  pre- 
voited,  and  life  and  property  on  the  streams  below  made  secure. 
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Dams  outside  of  a  city  or  village  not  over  10  feet  in  height,  and 
where  the  average  high  water  flow  of  the  strain  does  not  exceed 
300  cubic  feet  per  second,  are  exempted  from  the  provisions  of 
this  law. 

Failure  of  Dams. 

During  the  fiscal  year  twenty-two    (22)    dams   constructed 

previous  to  the  enactment  of  the  Conservation  Law  failed  (burst 

or  went  out)   resulting  in  considerable  damage.     The  following 

is  a  list  of  those  which  were  carefully  inspected  after  their  failure. 

Timber  Dam  Failures. 

Dam  (No.  484  on  Black  River  watershed)  at  Denley,  owned 
by  village  of  Boonville.  A  temporary  wooden  dam  100  feet  long, 
extension  of  a  concrete  dam,  was  carried  away  on  April  16th. 
There  was  nothing  left  of  the  wooden  dam,  but  the  failure  was 
probably  due  to  lack  of  anchorage. 

Dam  (No.  325  on  Champlain  watershed),  at  Moffitsville,  owned 
by  Chateaugay  Ore  &  Iron  Company,  partly  carried  away  on 
April  7th  because  not  stone  filled.    See  illustration. 

Dam  (No.  493  on  Champlain  watershed),  at  Wilmington, 
owned  by  J.  &  J.  Rogers  &  Company.  The  sluiceway  was 
carried  out  April  7th  on  account  of  rotted  timber.  The  timbers 
of  both  bulkheads  were  found  in  bad  condition  and  ordered  re- 
built. 

Dam  (No.  326  on  Upper  Hudson  watershed),  at  Broadalbin, 
owned  by  Broadalbin  Paper  Company,  had  the  flume  carried 
away  April  9th  on  account  of  rotten  timbers. 

Dam  (No.  388  on  Upper  Hudson  watershed),  at  Glens  Falls, 
owned  by  International  Paper  Company.  A  sixty  foot  section 
was  carried  away  in  April  and  a  thirty  foot  section  in  May, 
because  of  insufficient  anchorage. 

Dam  (No.  371  on  Mohawk  watershed),  at  Fonda,  owned  by 
Streeter  Brothers.  A  section  was  moved  on  account  of  insufficient 
stone  filling.     See  illustration. 

Dam  (No.  84  on  Central  Ontario  watershed),  at  Hannibal 
Center,  owned  by  Rogers  Brothers.  Dam  was  carried  away  on 
April  5th. 
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Dam  (No.  289  on  Oswegatchie  waterahed),  at  Edward,  owned 
by  KushtoQ  Estate.  The  sluiceway  was  pushed  in  on  April  9th 
because  of  rotted  timbers. 

Dam  (No.  265  on  Oaw^atehie  watershed),  at  Gouvemeur, 
owned  by  Mrs.  Jane  Randall  and  Mrs.  Vera  Howe.  The  npper 
part  was  carried  away  on  April  9th  because  not  sufficiently  filled 
with  stone. 

Dam  (No.  43  on  Susquehanna  waterahed),  at  East  Waverly, 
owned  by  East  Waverly  Milling  Company,  A  large  section  was 
carried  away  because  not  sufficiently  filled  with  stone. 

Dam  (No.  248  on  Susquehanna  watershed),  at  Painted  Post, 
owned  by  Hodgmann  Milling  Ck)mpany.  A  section  was  lifted  and 
pushed  out  of  line  by  the  ice  Sow.  The  dam  was  built  on  piles 
which  had  rotted,  and  they  had  not  sufficient  stone  backing. 

Earth  Dam  Failures. 

Dam  (No.  639  on  Champlain  watershed),  at  Mineville,  owned 
by  Witherbee,  Sherman  &  Company.  Concrete  core  gave  way 
April  23d  because  the  rear  embankment  was  washed  out  by  imder- 
mining  through  a  porous  fine  sand  foundation  bed.  See  illustra- 
tion. 

Dam  (No.  152  on  Mohawk  watershed),  at  Schenectady,  owned 
by  Delaware  &  Hudson  Railroad  Company.  Dam  was  carried 
away  on  May  17th  on  account  of  undermining  along  wooden 
outlet. 

Solid  Masonry  Bam  Failures. 

Dam  (No.  256  on  Champlain  watershed),  at  Cadyville,  owned 
by  International  Paper  Company,  Bulged  on  January  15th  on 
account  of  grouted  work  and  weak  mortar. 

Dam  (No.  563  on  Champlain  watershed),  at  Elizabethtown, 
owned  by  Lobdell  Brothers,  Top  carried  away  April  7th  because 
not  thick  enough. 

Dam  (No.  594  on  Champlain  watershed),  at  Mineville,  owned 
by  Daniel  P.  Payne.  Gave  way  on  April  20th  because  built  about 
two-thirds  the  necessary  thickness  to  withstand  the  pressure.  See 
illustration. 

Dam  (No.  698  on  Champlain  watershed),  at  Moriah,  owned  by 
Port  Henry  Light,  Heat  &  Power  Company.     Gave  way  April 
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9tli  because  of  poor  quality  of  sand  in  the  mortar.  See  illuBtra- 
tiaa, 

Uam  (No.  567  on  Delaware  watershed),  at  GrifSn  Comers, 
owned  by  E.  Iteynolda.  The  embankment  and  core  wall  were 
undermined,  because  the  spill  was  too  small. 

Dam  (Na  609  on  Erie  watershed),  owned  by  village  of  Fre- 
donia.  Partly  carried  out  on  Karch  30th  because  wing  wall  not 
thick  enough.     See  illustration. 

Dam  (No.  1005  on  Lower  Hudson  watershed),  at  Shandaken, 
owned  by  Ada  Van  Zandt.  Was  partly  carried  away  on  account 
of  too  thin  waUe. 

Dam  (No.  260  on  Upper  Hudson  watershed),  at  Greenwich, 
owned  by  J.  V.  Palmer  Company.  The  top  was  carried  away 
on  March  22d  on  account  of  laitanea    See  illustration. 

Dam  (No.  360  on  Oswego  watershed),  at  Auburn,  owned  by 
F.  E.  Parker  and  Henry  &  Allen.  Carried  away  on  April  5th 
because  of  poor  mortar. 

A  number  of  small  dams  not  included  above  have  gone  out 
in  different  parts  of  the  State,  a  few  of  which  may  not  have 
come  to  the  attention  of  the  Commission.  Possibly  all  of  them 
were  lees  than  10  feet  high  and  did  not  come  imder  the  pro- 
visions of  the  Conservation  Law. 

Plans  of  Dams  Approved. 
During  the  fiscal  year  plans  for  the  construction  or  reconstruc- 
tion of  sixty-four  (64)  dams  have  been  examined  and  approved. 
The  number,  the  watershed,  the  nearest  town,  and  the  owner, 
are  given  below  for  each  of  such  dams : 

No.      Wklenhcd  LocUion  Own?r 

17  BUdc WatertowD 

83  BUck WAt«rtown 

M  BUek Watertown 

lOe  BlMk WatertowD 

SS»  Blaek. Carthi««  . 

231  BUek Carthag«  .. 


Dexter   Sulpliite   Paper  Co. 

New  York   Air  Brake  Co. 

Bagley  ft  Sewall  Co. 

Cit7  of  Wateitown. 

iBland  Paper  Co. 
Carthage  Electric  Light  &  Poirer 
and  others. 

478  Black. Port  Leydu....     Town  of  Port  Leyden. 

484  Black. Denley  Town  of  BoonTille. 

236  Cbamplain MorriMDville  ..     City  of  Plattdinrgh. 

2fiS  Cbamplain CadyTllle  International  Paper  Co. 
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M3  Chunplain Eliiabetbtown...  Lobdell  Bros. 

508  Cbtunplain Elizabethtown.. .  Glizabethtown  Electric  PUnt. 

S94  CbMuplain Mmeville    Dutiel  F.  pR;ne. 

BSl  ChamplaiD St.   Huberta. . . .  Adirondack  Mountain  Regerve. 

693  ChMuplain Fort   Hear; Port    Henry     Light,     Eeit    k 

Power   Co. 

888  CliamplBiik Port   Henr]' Port     H«nrf     Idgbt,     HeAt     t 

Power  Co. 

110  Delaware Hartwood   Hart  wood  Club. 

28B  Delaware. Kenoza  Lake . . .  Fred  A.  HuBt. 

SSS  Delaware Griffin  CornerB..  Chailea  A.  Vermilya. 

557  Delaware. Griffin  Corners..  EUwortb  Keynolda. 

046  Delaware. Roxbury    Helen  Gould. 

476  Brie Batavia   Town  of  Batavia. 

666  Brie Qowanda  Eeyes  Electric  Co. 

S6  GeneBoe RocheBter   Rochester  Railway  ft  Light  Co. 

06  GSenesee Rochester  Rochester  Railway  ft  Light  Co. 

326  Genesee Hemlock City  of  Rochester. 

422  Genesee Perry  Slver  Lake  Milling  Co. 

408  Lower  Hudson,...  aouthfleld Schuyler  Schieffelin. 

443  Lower  Hudson Central  Valley..  F.  F.  Proctor. 

46S  Lower  Hudson Highland   Mills.  City  of  Peekskill. 

498  Lower  Hudson Peekekill   Commonwealth  Water  Co. 

506  Lower  Hudson Firthcliffe Firth  Carpet  Co. 

965  Ixiwer  Hudson Glenham   Glenbtm  Embroidery  Co. 

964  Lower  Hudson Phoenicia    Woodland  School. 

Mfl  Lower  Hudson Baker  Mills Red  Hook  Light  ft  Power  Co. 

1006  Lower  Hudson Sbandaken Ada.  Van  Zandt. 

1050  Lower  Hudson Hillsdale   Quincy  Johnson. 

1407  Lower  Hudson Watervliet Storm  Sewer  Commission. 

1412  Lower  Hudson Watervliet Storm  Sewer  Commission. 

1413  Lower   Hudaoo Waterrliet Storm  Sewer  Commisaion. 

1430  Lower    Hudson Qraftcn   City  of  Troy. 

260  Upper    Hudson Greenwich   Jesse  V,  Palmer  Co. 

266  Upper   Hudson Clark's  Mills...  American  Wood  Board  Co. 

360  Upper    Hudson Corinth    Warren  Curtis,  Jr. 

388  Upper   Hudson Glens  Falls International  Paper  Co. 

608  Upper   Hudson Oregon    Richard  Hudnut. 

33fl  Mohawk Middleburgh  . . .  Middlcbuivb  ft  .Schoharie  Light, 

Heat  ft  Power  Co. 

380  Mohawk Brooksburg Thomas  M.  St.  John. 

477  Mohawk Canada  Lake. . .  Dnray  I^nd  ft  Lumber  Co. 

486  Mohawk Prattsville Devasepo  Power  Development  Co. 

505  Mohawk Green  Lake Dnray  Land  ft  Lumber  Co. 

606  Mohawk Green  Lake Dumy  Land  ft  Lumber  Co. 

814  Mohawk Trenton  Falls...  Jsmes  H.  Glass. 

,   270  West   Ontario Kewfane Frederick  K.  Wing  Co. 

366  Oswegtscbie Antwerp  Village  of  Antwerp. 

360  Oswego Auburn   Henry  ft  Allen-F.  E.  Parker. 
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No.      VMaahtd  LooftbiQ  Ownw 

545  Ocwago Laek« Village  of  Lock«.  ...... 

142  Sftlmon Altnar Sftlmon    Rirer    Power  ,i}qyalop- 

nunt  Co. 
18  E.  St.  Lftwmwa...     Fort  Coringtmi..     Fort  CoringtoB  Ught,  B«ftt  k 
POwar  Co. 

61  St.   R^i* Helena Hugh  lUjmond. 

«1S  St.   It(«u St.  Kegla  FbIU.     St.  Itegia  Light  ft  Power  Co. 

43  SnaqnahHiM B.  Wftvertf EMt  WftTsrlf  MilUng  Co. 

MS  Snaqneliauik Bingbunton  ....     A.  J,  Lyoni  k  Sons. 

HI  SnaqnehuiBa Homell Prknger  Bros. 

Orders  Relating  to  Existing  Dam$. 
Six^-five  danw  have  been  iiupected  and  ordered  atiengthened 
or  impioTed.    The  number,  the  watershed,  the  nearest  town  and 
the  owner  are  given  below  for  each  of  these  idams : 

4S4  Black Denlejr  Town  of  BooDvitle. 

544  Black UeKcercr  IroqnoJi  Pulp  k  Pap«r  Co. 

668  Black Fnltoa  Cbaio . . .     Brown  Tract  Lnmbcr  Co. 

2S7  ChamplaiD Plattabuigh  ....      City  of  Plattabnrgli. 

STO  ChampUin Port  Henrr. Port    Henrf     Light,    Heat    k 

Power  Co. 

6W  Champlain Mortah   Port    Henry     Light,    Heat    k 

Power  Co. 

73  Delaware Sparrow  Buah. ,     Henry  Furberg. 

120  Delaware Hartwood Willis  BoUer. 

168  Delaware Wurtaboro Yankee  Lake  Company. 

170  Delaware Wurteboro Wolf  Pond. 

193  Delaware Wnrtaboro McKee  Pond. 

195  Delaware WnrUboro Thomas  WatU. 

226  Delaware SteTenirille  ....     Alden  S.  Swan 

231  Delaware Wnrtaboro Falaburgh    Fiahing    k    Boating 

Club. 

3S8  Erie Orchard  Park.. .     Harry  Yatet. 

609  Erie Fredonia  Village  of  Fredcmia. 

76  Oraeae Maasena  Dr.  F.  A.  Anderaon   and  othera 

219  Lower   Hudaon....    Tappen David  Brower. 

267  Lower   Hudaon Nyact John  C.  Klein. 

26B  Lower   Hudaon Nyack Smith  Leydecker. 

272  Lower    Hud»on Nywk John  L.   Felton. 

are  Lower   Hudson Nyack J.  B.  Garrabrant. 

290  Lower   Hudaon Coogera Conger  Board  of  Trade. 

302  Lower   Hudaon New  City. C.   McDougall. 

313  Lower    Hudeon. .  . .      Sterlington   ....     Ramapo  Mfg.  Co. 
523  Lower    Hudaon Matteawaa Town. 

537  Lower    Hndson Slatteawui Town. 

538  Lower   Hudson Tuxedo Tuxedo  Park  Aaaociation. 

68S  Lower   Hudson Montgomery  ...     Townaend  Bull  Estate. 

710  Lower   Hudson Poughkeepaie  ...     State  Hospital. 
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No.H.**'«"'«'l  LoettiMi  Owner 

lOOO-lojrer   Hudaon....  HudMa  Citj  of  Hudaon. 

lOll-liotrer   HiidBon Shand^en Mountain  School. 

lOie  Ixiwer  Hudson...,  Sbuidaken Ann  Curtair. 

1408  Lower  Hudson Pine  HilL Pine  Hill  Lake  Co. 

1420  Lower  Hudson Berlin Marshall  EsUta. 

126  Upper  Hudson Willow  Glen ... .  Edward  FsrrelL 

326  Upper  Hudson Broadalbin Broadalbin  P^er  lUg.  Co. 

627  Upper  Hud»on Cheitertown  .....  Mrs.  John  B.  Hukins. 

636  Upper  Hudson Chesturtown  ....  William  H.  Faxon. 

041  Upper  Hudson.....  Chest^rtowu  ....  William  H.  Faxon. 

043  Upper  Hudson....,  Cbestertowa  ....  William  H.  Faxon. 

148  Mohawk Sehenectadf  ,...  Joseph  Gritcback. 

224  Mohawk Mariaville Mary  B.  Walpole. 

410  Mohawk CobleskiU    Sheffield  Farms. 

456  Mohawk Garoga  LjmaD  Everltt. 

406  Mohawk Garoga  Mohank  Hydro  Electric  Co. 

466  Mohawk RichmondTille  ..  Julius  Darenport 

66  Central  Ontario  . .  Hannibal Joho  McFalland. 

84  Central   Ontario   . .  Hannibal  Center  Rogers  Bros. 

204  Central   OnUrio   , .  Wolcott G.  W.  Rice. 

263  Osw^atchie Natural  Dam. . .  Aldrich  Paper  Co. 

265  Osw^atcbie OouTernenr  ....  Jane  Randall. 

289  Oswegatchie Edwards Aon  Rushton  Estate. 

S70  Oswegatcbie Oswegatehie  ....  Carthage  Bulphite  Pulp  ft  Paper 

Co. 

408  Oiwegatchie Oewegatcbie  ....  Osw^atchie  Qrist  Hill. 

409  Oiwc^atcbie Newton  Falls. . .  Newton  Falls  Paper  Co. 

410  Oswegatcbie Newton  FaUs. . .  Newton  Falls  Paper  Co. 

358  Oswego Auburn Canoga  Woolen  Co. 

219  St.  R^is St.  Regis  Falls..  Bt.  B^ls  Heat  A  Power  Co. 

248  Susquehanna Painted  Post.,.  Hodgmann  Milling  Co. 

604  Susquehanna Norwich Bushley  ft  White. 

646  Susquehanna Hornell  City  at  Homell. 

1010  Susquebanna East  Worceeter.  W.  F.  Bcbnpe. 

1026  Susquehanna East  Woicester.  W.  F.  Schupe. 

102B  Susquehanna  ,  .  ,.  East  Worcester.  W.  F.  Sebupe. 

All  of  the  dams  of  the  State,  which  are  very  numerous,  are 
heing  inspected,  and  descriptions  and  data  pertaining  to  them 
placed  in  the  files  of  the  Albany  ofBce  of  the  Commission  as 
rapidly  as  possible,  and  at  some  time  in  the  not  distant  future 
such  records  will  have  been  made  quite  complete.  Aa  a  result 
of  the  supervision  and  inspection  under  the  Conservation  Com- 
mission, it  may  be  confidently  expected  that  the  number  of  fail- 
ures of  dams  and  the  loss  of  life  and  property  resulting  there- 
from will  rapidly  decrease,  and  that  within  a  few  years  the  fail- 
ure of  dams  in  this  State  will  almost  ceaB& 
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KEmVEDT  ft  HATCH  LEASE  FOR  THE  S0SPLUS  WATERS 
AT  LOCKPORT. 

This  indenture,  made  this  twentj-fifth  dsy  of  Jannory,  in  tlie 
jeu  one  thousand  eight  hundred  and  tw^ity-eix,  between  the 
Canal  ConunieeionerB  of  the  State  of  New  York,  of  the  flret  part, 
and  Bichard  Kennedy,  of  the  town  of  Lockport,  and  Junius  H. 
Hatch,  of  the  city  of  New  York,  of  the  second  part :  Witneeseth, 
that  the  said  Canal  Commissioners,  in  pursuance  of  the  proTisiona 
of  the  act  entitled  "An  act  concerning  the  Erie  and  Champlain 
canals,"  passed  April  20,  1825,  and  in  ccmaideration  of  the 
Bum  hereinafter  covenanted  to  be  paid,  by  the  said  Kennedy 
and  Hatch,  have  granted,  leased,  and  to  farm  let,  and  by  these 
preeenta,  do  grant,  lease  and  to  farm  let,  to  said  Kennedy  and 
Hatch,  their  heirs,  executors,  administrators  and  aseigns,  all  the 
surplus  waters,  which,  without  injury  to  navigation,  or  security 
of  the  canal,  may  be  spared  from  the  canal  at  the  head  of  the  locks, 
in  the  village  of  Lockport,  to  be  tak^i  and  drawn  from  the  canal, 
at  Bu<^  place  and  in  such  manner,  and  to  be  discharged  into  the 
lower  level,  at  such  place  and  in  sudi  manner,  as  die  said  Canal 
Cmnmissionen  shall  from  time  to  time  deem  most  advisable  for 
the  security  of  the  canal,  and  for  the  convenience  of  the  naviga- 
tion thereof;  and  the  said  Kennedy  and  Hatch  hereby  jointly  and 
severally  covenant  and  engage  to  pay  to  the  Commissioners  of 
the  Canal  Fund,  yearly,  and  every  year  hereafter,  <m  the  first  day 
of  January,  in  each  year,  the  sum  of  two  hundred  dollars,  and  for 
the  pnnctaal  payment  thereof  they  hereby  bind  themselves,  their 
heirs,  eoEecutors,  administrators  and  assigns;  and  it  is  hereby  ex- 
pressly understood  and  agreed,  that  the  Canal  Commissioners  re- 
serve to  tbemselves,  and  to  the  Legislature,  the  right  to  limit,  con- 
trol or  wholly  resume  the  said  waters,  and  all  the  ri^ts  granted 
by  this  lease,  whenever,  in  the  opinion  of  the  said  Canal  Com- 
miesionen,  or  of  the  L^islature,  the  safety  of  the  canal  or  its 
appendages,  or  the  necessary  supply  of  water  for  the  navigation 
[1971 
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of  tte  canal,  eball  reader  euch  limitation,  control  or  reaumption 
necessary;  and  it  is  further  agreed,  that  if  at  anj  time,  the  rent 
hereby  reserved  shall  remain  unpaid  for  one  year,  after  the  same 
shall  become  due,  that  this  lease  shall  be  forfeited  to  the  State; 
and  the  said  Commissioners  may,  thereupon,  relet  the  said  surplus 
waters  to  any  other  person  in  like  manner,  as  if  no  lease  hereof 
had  been  executed. 

In  witness  whereof,  the  parties  to  these  presents  have  hereunto 
set  their  hands  and  seals,  the  day  and  date  above  written.  Signed, 
sealed  and  delivered,  in  presence  of 

R.  KENNEDY  [l.  s.] 
Witness  to  the  racecution  of  this 
by  Richard  Kennedy, 

Gbobo£  W.  Yodkq. 

JUNIUS  H.  HATCH,     [l.  s.] 
Witness  to  the  execution  of 
'  Junius  H.  Hatch. 

John  A.  Ehls. 

SAMUEL  YOUNG,  [l.  b.] 
HENRY  SEYMOUR,  [l.  a.] 
WM.  C.  BOUOK.     [l.  b.] 

A  contract  is  the  result  of  the  meeting  of  minds,  and  the  in- 
terpreting of  a  contract  must  reet  upon  an  endeavor  to  compre-, 
hend  the  environments  of  those  making  the  contract  and  thus 
comprehend  what  were  the  considerations  offered  by  each  party. 
Examining  this  contract  in  the  light  of  this  principle,  it  will  be 
apparent  that  the  consideration  for  which  Messrs.  Kennedy  and 
Hatch  agreed  to  pay  $200  per  year  was  the  average  amount  of 
water  that  would  flow  around  the  locks  of  the  canal  aa  it  then 
existed. 

The  canal  had  just  been  constructed  (completed  at  the  western 
end  in  preceding  fall)  and  it  was  the  last  "word  in  transportation. 
Nobody  then  expected  that  it  would  ever  be  necessary  to  change  it. 
Forty  years  of  adverse  possession  would  not  prevent  suit  for  re- 
covery of  excess  over  the  amount  originally  covenanted  for  because 
of  (2)  of  section  362  of  the  code. 
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BXnUCTS   FROU  REPORT  OF  nVTBRNATIONALl  WATER- 
WATS  COMMISSION  DATED  MARCH  19,  1906.  i^ 

Eztracto  from  report  of  International  WatenrayB  CommissioD 
dated  Maxell  19,  1906. 

Tlte  total  quantity  of  water  to  be  taken  from  the  river  b;  works 
now  authorized  is: 

Cnbic  y«t 

Niajifani  Falls  Hydraulic  Power  &  Manufacturing  Co. .  9,600 

Niagara  Falls  Power  Company 37,200 

Canadian  Niagara  Power  Company 9,500 

Ontario  Power  Company,  not  including  Welland  Rirer 

Development 12,000 

Electrical  Development  Company 11,200 

Niagara  Falls  Park  Railway  Co. 1,500 

Total 60,900 


Of  this  amount  26,700  cubiti  fee4  is  to  be  taken  on  the  American 
side  and  die  remainder,  84,200  cubic  feet,  on  the  Canadian  aid& 
That  ifl,  27  per  cent  of  the  average  discharge  and  38  per  cent  of 
the  low  water  discharge  of  the  Niagara  river  will  cease  to  pass 
aver  the  falls  whwi  these  works  are  completed  and  in  full  opera- 
ti<m.  The  quantity  to  be  diverted  is  more  than  double  the  quantity 
i^ich  now  passes  over  the  American  Fall,  which  at  the  average 
stage  is  about  27,800  cubic  feet  That  this  will  in  gmera]  have 
an  injurious  effect  upon  the  falls  seems  self-erident  The  volume 
of  water  to  be  diverted  is  about  the  equivalent  of  the  entire  dis- 
ohaige  of  Lake  Superior  over  the  Sault  Ste^  Marie.  The  amount 
thus  far  actually  diverted  ia  but  17,800  cubic  feet  per  second,  and 
has  had  an  appreciable  effect  upon  the  falls.  To  fortell  with 
aoenrat^  the  effects  is  detail  of  the  full  diversion  authorised 
IB>1] 
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woald  require  a  more  complete  knowledge  of  the  bed  of  the  river 
than  is  now  olitainable.  The  water  taken  on  the  Canadian  side 
below  the  crest  of  the  rspids  will  affect  the  Horaeehoe  Falls  alone. 
If  all  that  taken  on  the  American  side  ^ould  affect  the  American 
Fall  alone>  it  would  practically  leave  it  dry;  but  it  seems  probable 
that  only  a  part  of  this  diversion  vrill  be  at  the  expense  of  the 
American  Fall. 

Exactly  what  portion  that  will  be  can  not  be  stated  with  pre- 
cision, but  from  a  study  of  the  channels  and  reefs,  so  far  as  they 
are  known,  a  reasonable  estimate  is  that  the  water  would  come 
from  the  two  arms  in  about  the  proportion  of  one-sixth  from  the 
American  Fall  and  five-sixths  from  the  Horseshoe  Fall.  Exactly 
what  form  the  changes  in  the  two  cataracts  will  take,  whether 
they  will  be  made  narrower,  or  be  broken  up  into  a  greater  ntmiber 
of  streams,  or  simply  be  reduced  in  volume,  retaining  in  general 
their  present  form,  cannot  now  be  foretold,  for  the  reason  that 
there  is  no  accurate  knowledge  of  the  form  of  and  depth  of  water 
on  the  crests.  If  60,900  cubic  feet  per  second  be  diverted,  the 
loss  will  be  important,  but  if  the  diversion  be  limited  to  this 
amount,  or  reduced,  as  hereafter  indicated,  it  may  not  prove  dis- 
astrous. This  cannot  be  definitely  determined  until  the  works 
now  under  construction  have  been  completed  and  put  in  operatim. 
When  that  happens,  if  it  be  foimd  that  the  falls  have  not  suffered 
serious  damage,  as  a  scenic  spectacle,  it  does  not  follow  that  ad- 
ditional water  may  be  diverted  with  impunity.  Additional  di- 
version would  be  an  experiment  even  more  dangerous  than  that 
now  being  tried,  and  in  our  opinion  should  not  be  permitted. 

In  return  for  the  impairment  of  the  falls  thus  far  authorized 
the  State  of  New  York  will  receive  practically  nothing  for  the 
d4<2,000  horsepower  authorized  on  that  Bide,  and  the  Queem  Vic- 
toria Niagara  Falls  Park  will  receive  an  annual  rental  of  $270,- 
000,  or  an  average  of  65  cents  per  horsepower  for  the  415,000 
iiorsepower  authorized  on  the  Canadian  side.  These  figures  do 
not  include  the  8,000  horsepower  being  developed  by  the  electrical 
railway  nor  the  power  developed  by  the  Hamilton  Company  with 
water  from  the  Welland  canal. 

If  all  the  water  and  all  the  head  from  the  top  of  the  upper 
rapids  to  the  foot  of  the  falls  could  be  utilized,  there  would  result 
over  4,000,000  mechanical  horsepower.    Probably  space  could  be 


,y  Google 


CORSBBVATION  COUMIB8IOK.  203 

fouDd,  if  desired,  for  works  which  would  utilize  abouc  half  of 
this,  or,  say,  2,000,000  horsepower,  or  possibly  more.  As  they 
could  not  utilize  all  the  head,  they  would  use  much  more  than 
half  the  water.  It  will  require  time  to  create  a  market  for  all 
this  power  but  it  is  reasonably  certain  that  it  will  in  due  season 
be  found  if  the  development  of  the  power  itself  is  to  gp  on  un- 
checked. The  difference  in  cost  in  favor  of  falling  water  over  any 
other  method  of  developing  power  is  so  great  that  all  other  methods 
are  sure  to  be  abandoned  where  sufficient  water  power  is  available. 
Ih.9  difference  at  Niagara  Falls  is  probably  not  less  than  $15  or 
$20  per  annum  per  horsepower.  The  cost  of  transmission  to  dis- 
tant points  increases  with  the  distance,  and  finally  becomes  so 
great  as  to  be  unprofitable ;  but  electrical  engineers  are  engaged 
in  improving  the  methods  and  reducing  the  cost.  An  average 
difference  of  cost  for  each  horsepower  cannot  now  be  given  with 
any  close  degree  of  approximation,  but  the  difference,  whatever 
it  is,  is  a  perpetual  annual  saving,  which,  if  capitalized,  will  show 
that  the  commercial  value  of  the  power  at  Niagara  Falls  is  very 
great  and  is  to  be  measured  by  the  hundred  millions  of  dollars. 
Whether  this  commercial  asset  shall  be  utilized  to  such  an 
extent  as  to  seriously  impair  the  majesty  and  scenic  beauty  of  the 
falls  depends  uptHi  the  public  will.  In  our  opinion  the  eommercial 
advantages  of  a  large  increase  in  development  of  power  will  not 
compensate  for  the  great  loBs  to  the  world  of  the  inspiration, 
aesthetic  education,  and  opportunity  for  recreation  and  elevating 
pleasure  which  the  mighty  cataract  affords.  The  direct  ad- 
vantages to  the  public  from  revenue  is  nothing  on  the  New  York 
side  of  the  river,  and  comparatively  slight  on  the  Canadian  side. 
There  is  of  course  an  indirect  advantage  due  to  added  taxable 
wealth  and  reduction  in  the  cost  of  power,  but  these  advantages 
are,  in  our  opinion,  slight  in  comparison  with  those  which  spring 
from  the  preservation  of  the  beauty  and  majesty  of  the  falls  in 
their  natural  condition.  Over  800,000  people  visit  the  falls 
annually,  deriving  pleasure  and  inspiration  from  them.  The 
nations  of  the  world  have  always  recognized  the  great  value  of 
parks  and  reservations,  and  throughout  the  civilized  world  they 
have  preserved  places  of  natural  grandeur  and  beauty  and  fur- 
nished parks,  Artificially  beautified,  for  rest,  education,  and  the 
elevation  of  their  people.     An  illustration  may  be  given  in  the 
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oaae  of  the  city  of  New  York,  one  of  many  hundreds.  There  the 
municipality  has  acquired,  in  Central  Park,  property  which  is 
estimated  to  he  worth  t^2<5,000,000,  and  haa  spent  millions  upon 
its  improvement  and  ornamentatiMi.  The  United  States  Gotmh- 
ment  has  preserved  lands  of  striking  pictureequeneas,  grandeur, 
and  interest,  r^ardless  of  their  value.  These  illustrations  would 
seem  to  prove  conclusivxely  that  the  people  are  not  inclined  to 
ofEset  mere  ctKumercial  values  against  the  intangible  hut  non  the 
less  great  advantages  found  in  the  preservation  of  the  great  works 
of  nature. 

It  is  probably  not  expedient  to  attempt  the  recovery  of  the 
rights  granted  to  companies  which  have  tak^  full  advantage  of 
them.  In  the  case  of  the  Niagara  Falls  Power  Company,  on  the 
American  side,  the  franchise  authorizes  it  to  develop  200,000 
horsepower.  It  has  constructed  works  having  about  half  that 
capacity,  but  has  not  begun  the  construction  of  the  additional 
works,  and  we  believe  has  no  present  intention  of  doing  so.  In  the 
case  of  the  Ontario  Power  Company,  on  IJie  Canadian  side,  the 
construetion  of  works  under  the  agreem«it  of  April  11,  1900,  has 
been  inclefinitely  postponed.  The  authority  for  the  additional 
works  in  both  these  cases  could  probably  be  withdrawn  without 
inflicting  an  unreasonable  hardship.  All  franchise  of  which  ad- 
vantage has  not  been  taken  should  be  extinguished. 

The  following  is  a  summary  of  the  foregoing  statement  of  facts : 

(a)  The  glory  of  Niagara  Falls  lies  in  the  volume  of  its  water 
rathw  than  in  its  height,  or  in  the  surrounding  scenery. 

(b)  Works  are  now  authorized  and  partially  completed  at  the 
falls  which  will  divert  from  the  Niagara  river  above  the  falls 
about  2^7  per  cent,  of  the  average  discharge,  and  about  33  per 
cent,  of  the  low  water  dischaige,  which  is  more  tiian  double  the 
quantity  now  flowing  over  the  American  Fall.  In  addition  to 
this,  water  na'turally  tributary  to  the  Niagara  river  is  being  di- 
verted through  the  Chicago  drainage  canal,  and  for  power  in 
addition  to  navigation  purposes  through  tlie  Erie  and  the  Welland 
canals. 

(c)  The  effect  of  this  withdrawal  of  water  is  to  injure  botli  the 
American  and  the  Horeshoe  falls  in  nearly  equal  proportions. 
While  the  injury  will  be  perceptible,  it  may  not  be  destructive  or 
dtsastroust 
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(d)  IiDprovemeDts  in  the  transmisaion  of  electric  power  and 
increased  d«n«nd  will  make  a  market  for  all  the  power  which  can 
be  developed  at  Niagara  Falls,  and  will  cause  a  deatmction  of  the 
falls  as  a  scenic  spectacle  if  the  development  he  allowed  to  go  on 
unchecked. 

(e)  Charters  have  been  granted  to  corporations  which  propose 
to  divert  additional  amountfl  in  quantities  not  now  limited. 

(f)  The  sums  of  money  invested,  or  being  invested,  in  the 
works  now  in  operation  or  under  construction,  and  in  the  indus- 
tries dependent  upon  them,  amonnt  to  many  millions  of  dollars. 
It  is  probably  not  expedient  to  attempt  the  withdrawal  of  the 
rights  thus  utilized. 

(g)  The  commercial  value  of  the  water  power  at  Niagara  Falls 
is  very  great,  but  if  compared  with  values  set  aside  by  wealthy 
communities  elsewhere  for  park  purposes  this  value  is  not  too 
great  to  be  devoted  to  similar  purposes.  The  place  is  visited 
annually  by  about  800,000  people. 

If  the  falb  are  to  be  preserved  it  must  be  by  mutual  agreement 
between  the  two  countries.  As  a  step  in  that  direction  we  reoMn- 
mend  that  l^slation  be  enacted  which  shall  contain  the  following 
provisions,  viz. : 

(a)  The  Secretary  of  War  to  be  authorized  to  grant  permits 
for  the  diversion  of  28,500  cubic  feet  per  second,  and  no  more, 
from  the  waters  naturally  tributary  to  Niagara  Falls,  distributed 
as  follows: 

Cubif  («t 

Niagara  Falls  Hydraulic  Power  &  Mfg.  Co 9,500 

Niagara  Falls  Power  Company 8,600 

Erie  canal  or  its  tenants  (in  addition  to  lock  service). . .  500 

Chicago  drainage  canal 10,000 

(b)  AH  other  diversion  of  water  which  is  naturally  tributary  to 
Niagara  Falls  to  be  prohibited,  except  such  as  may  be  required 
for  domestic  use  or  for  the  service  of  locks  in  navigation  canals. 

(c)  Suitable  penalties  for  violation  of  the  law  to  be  prescribed. 

(d)  The  foregoing  prohibition  to  remain  in  force  for  two  years, 
and  then  to  become  the  permanent  law  of  the  land,  if,  in  the 
meantime,  the  Canadian  government  shall  have  enacted  legislation 
prt^ibiting  the  diversion  of  water  whi(A  is  naturally  tributary  to 
Niagara  Falls,  in  excess  of  36,000  cubic  feet  per  second,  not  in- 
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eluding  the  amoimts  required  for  domestic  lue  or  for  tlie  service 
of  locks  in  nayigation  canals.  It  is  assumed,  however,  that  an 
understanding  upon  this  subject  would  be  reached  by  treaty. 

The  object  of  such  Ic^lation  would  be  to  put  a  stop  to  the 
further  depletion  of  the  falls,  and  at  the  same  time  inflict  the 
least  possible  injury  upon  the  important  interests  now  dependent 
upon  this  water  power.  The  amount  to  be  diverted  on  the 
Canadian  side  has  been  fixed  with  a  view  to  allowing  to  the  com- 
panies on  that  side  the  amounts  for  which  they  now  have  works 
under  construction,  which  are: 

CubiofMt 

Canadian  Niagara  Power  Company 9,500 

Ontario  Power  Company 12,000 

Electrical  Development  Company 11,200 

Niagara  Falls  Park  Railway  Company 1,500 

Welland  canal  or  its  tenants  (in  addition  to  lock  ser- 
vice)   1,800 

One  of  the  effects  of  such  l^islation  wpuld  be  to  give  to  Canada 
the  advantage  of  diverting  7,500  cubic  feet  per  second  more  than 
is  diverted  in  the  United  States.  The  advantage  is  more  apparent 
than  real,  since  the  power  generated  on  the  Canadian  side  will  to 
a  large  extent  be  transmitted  to  and  used  in  the  United  States. 
In  the  negotiation  of  a  treaty  however,  the  point  should  be  con- 
sidered. 

The  substance  of  this  report  was  submitted  to  our  Canadian 
colleagues  before  the  passage  of  the  joint  resolution,  with  a  view 
to  uniting  in  a  joint  report  under  the  general  law  providing  for  ■ 
the  Commission.  There  was  a  substantial  agreem«it  in  the  state- 
ment of  facts,  and  such  differences  as  developed  with  respect  to 
the  recommendations  which  ought  to  be  made  did  not  seem  in- 
miperable,  but  our  colleagues  desired  time  for  further  considera- 
tion. We  have  no  doubt  of  their  sympathetic  interest  in  carrying 
out  that  part  of  the  inatnictions  contained  in  the  resolution  which 
required  us  "  to  exert  in  conjunction  with  the  members  of  said 
Commission  representing  the  Dominion  of  Canada,  if  practicable, 
all  possible  efforts  for  the  preservation  of  Niagara  Falls  in  their 
natural  condition." 
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TRBATT  BETWEEN  THE  UNITED  STATES  AND  GREAT 
BRITAIN— BOUNDARY  WATERS  BETWEEN  THE  UNITED 
STATES  AND  CANADA. 

Treaty  Series  No.  548  —  Treaty  between  the  United  States  and 
Qieit  Britain  —  Boundary  Waters  between  the  United  States 
and  Canada. 

Signed  at  Washington  January  11,  1909. 

Katification  advised  by  the  Soiate  March  3,  1909. 

Ratified  by  the  President  Apnl  1,  1910. 

Ratified  by  Great  Britain  March  31,  1910. 

Ratifications  exchanged  at  Washington  May  S,  1910. 

Proclaimed  May  13,  1910. 

By  the  President  of  the  United  States  of  America. 

A  Prodamatloii. 

Whereas  a  treaty  between  the  United  States  of  America  and  His 
Majesty  the  King  of  the  United  Kingdom  of  Great  Britain  and 
Ireland  and  of  the  British  dominions  beyond  the  seas.  Emperor  of 
India,  to  present  disputes  r^;arding  the  use  of  boundary  waters 
and  to  settle  all  questions  which  are  now  pending  between  the 
United  States  and  the  Dominion  of  Canada  involving  the  rights, 
obligations,  or  interests  of  either  in  relation  to  the  other  or  to  the 
inhabitants  of  the  other  along  their  common  frontier,  and  to  make 
provision  for  the  adjustment  and  settlement  of  all  such  questions 
as  may  hereafter  arise,  was  concluded  and  signed  by  their  respec- 
ti-ve  plenipotentiaries  at  Washington  on  the  eleventh  day  of  Jan- 
uary, one  thousand  nine  hundred  and  nine,  the  original  of  which 
treaty  isj  word  for  word,  as  foHows: 

The  United  States  of  America  and  His  Majesty  the  King  of 
the  United  Kingdom  of  Great  Britain  and  Ireland  and  of  the 
British  dominions  beyond  the  seas,  Emperor  of  India,  being 
equally  desirous  to  prevent  disputes  r^arding  the  use  of  boundary 
waters  and  to  settle  all  questions  which  are  now  pending  between 
the  United  States  and  the  Dominion  of  Canada  involving  the 
[208] 
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rig^ta,  obligations,  or  interests  of  either  in  relation  to  the  other 
or  to  tlie  inhabitants  of  the  other  along  their  wHnmon  frontier, 
and  to  make  provision  for  the  adjuatment  and  settlement  of  all 
BUch  questions  as  ma;  hereafter  arise,  have  reaolved  to  conclude 
a  treaty  in  furtherance  of  these  ends,  and  for  that  purpose  have 
appointed  as  their  respective  plenipotentiaries : 

The  President  of  the  United  States  of  America,  Elihu  Boot, 
Secretary  of  State  of  the  United  States;  and 

TTifl  Brittanic  Majesty,  the  Ri^t  Honorable  James  Bryee,  O. 
M.,  his  ambassador,  extraordinary  and  plenipotentiary  at  Wash- 
ington. 

Who,  after  having  communicated  to  one  another  their  full 
powers,  found  in  good  and  due  form,  have  agreed  upon  the  fol- 
lowing articles: 

Pekliminaby  Article. 

For  the  purpose  of  this  treaty  boundary  waters  are  defined  as 
the  waters  from  main  shore  to  main  shore  of  the  lakes  and  rivers 
and  connecting  waterways  or  the  portions  thereof,  along  which  the 
international  boundary  between  the  United  States  and  the  Domin- 
ion of  Canada  passes,  including  all  bays,  arms  and  inlets  thereof, 
but  not  including  tributary  waters  which  in  their  natural  channels 
w«uld  flow  into  such  lakes,  rivers,  and  waterways  or  waters  flowing 
from  such  lakes,  rivers  and  waterways,  or  the  waters  of  rivers 
flowing  across  the  boundary. 

Aeticlk  I. 

The  high  contracting  parties  agree  that  the  navigation  of  all 
navigable  boundary  waters  shall  forever  continue  free  and  open 
for  the  purposes  of  «onmierce  to  the  inhabitants  and  to  the  ships, 
vessels,  and  boats  of  both  countries  equally,  subject,  however,  to 
any  laws  and  regulations  of  either  country,  within  its  own  terri- 
tory, not  inconsistent  with  such  privilege  of  free  navigation  and 
applying  equally  and  without  discrimination  to  the  inhabitants, 
ships,  vessels  and  boats  of  both  countries. 

It  is  further  agreed  that  so  long  as  this  treaty  shall  remain  in 
force  this  same  right  of  navigation  shall  extend  to  the  waters  of 
Lake  Michigan  and  to  all  canals  connecting  boundary  waters  and 
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now  existing  or  which  may  hereafter  be  constructed  on  either  side 
of  the  line.  Either  of  the  high  contracting  parties  may  adopt 
rules  and  regulations  gov«-ning  the  use  of  such  canals  within  its 
own  territory  and  may  charge  tolls  for  the  nae  thereof,  hut  all 
such  rules  and  regulations  and  all  tolls  charged  shall  apply  alike 
to  the  subjecte  or  citizens  of  the  high  contracting  parties  and  the 
ships,  veesels,  and  boats  of  both  of  the  high  contracting  parties, 
and  they  shall  he  placed  on  terms  of  equality  in  the  use  thereof. 

Article  II. 

Each  of  the  high  contracting  parties  reserves  to  itself  or  to  the 
several  State  Governments  on  the  one  side  and  the  Dominion  or 
Provincial  Oovemments  on  the  other,  as  the  case  may  he,  subject 
to  any  treaty  provisions  now  existing  with  respect  thereto,  the 
exclusive  jurisdiction  and  control  over  the  use  and  diversion, 
whether  temporary  or  permanent,  of  all  waters  on  its  own  side 
of  the  line  which  in  their  natural  channels  would  flow  across  the 
boundary  or  into  boundary  waters ;  but  it  is  agreed  that  any  inter- 
ference with  or  diversion  from  their,  natural  channel  of  such 
waters  on  either  side  of  the  boundary,  resulting  in  any  injury  on 
the  other  side  of  the  boundary,  shall  give  rise  to  the  same  ri^ts 
and  entitle  the  injured  parties  to  the  same  legal  remedies  as  if  such 
injury  took  place  in  the  country  where  such  diversion  or  inters 
ference  occurs;  but  this  provision  shall  not  apply  to  cases  already 
existing  or  to  cases  expressly  covered  by  special  agreement  between 
the  parties  hereto. 

It  is  understood,  however,  that  neither  of  the  high  contracting 
parties  intends  by  the  foregoing  provision  to  surrender  any  right 
which  it  may  have  to  object  to  any  interference  with  or  diversion 
of  waters  on  the  other  side  of  the  boundary  the  effect  of  which 
^ould  be  productive  of  material  injury  to  the  navigation  interests 
on  its  own  side  of  the  boundary. 

Article  III. 

It  is  agreed  that,  in  addition  to  the  uses,  obstructions,  and 

diversions  heretofore  permitted  or  hereafter  provided  for  by ' 

special  agreement  between  the  parties  hereto,  no  further  or  other 

uses  or  obstructions  or  diversions,  whether  temporary  or  perma- 
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nont,  of  boundary  waters  on  either  wde  of  the  line,  affecting  the 
natural  level  or  fiow  of  boundary  waters  on  the  other  aide  of  the 
line,  shall  be  made  except  by  authority  of  the  United  States  or  tne 
Dominion  of  Canada  within  their  respective  jurigdictions  and 
with  the  approval,  as  hereinafter  provided,  of  a  joint  commission, 
to  be  known  as  the  International  Joint  Commission. 

The  foregoing  provisions  are  not  intended  to  limit  or  interfere 
with  the  existing  rights  of  Uie  Qovemm^it  of  the  United  States 
on  the  one  side  and  the  Govemmwit  of  the  Dominion  of  Canada 
on  the  other,  to  undertake  and  carry  on  governmental  works  in 
boundary  waters  for  the  deepening  of  channels,  the  construction 
of  breakwaters,  the  improvement  of  harbors,  and  other  govern- 
mental works  for  the  benefit  of  commerce  and  navigation,  provided 
that  such  works  are  wholly  on  its  own  side  of  the  line  and  do  not 
materially  affect  the  level  or  flow  of  the  boundary  waters  on  the 
other,  nor  are  such  provisions  intended  to  interfere  with  the 
ordinary  nse  of  such  waters  for  domestic  and  sanitary  purposes. 

Abticlb  IV. 
The  high  contracting  parties  agree  that,  except  in  cases  provided 
for  by  special  agreement  between  them,  they  will  not  permit  the 
construction  or  maintenance  on  their  respective  sides  of  the 
boundary  of  any  remedial  or  protective  works  or  any  dams  or 
other  obstructions  in  waters  flowing  from  boundary  waters  or  in 
waters  at  a  lower  level  than  the  boundary  in  riven  flowing  across 
the  boundary,  the  effect  of  which  is  to  raise  the  natural  level  of 
waters  on  the  other  side  of  the  boundary  nnlese  the  construction 
or  maintenance  thereof  is  approved  by  the  aforesaid  International 
tToint  Commission. 

)  It  is  further  agreed  that  the  waters  herein  defined  as  boundary 
waters  and  waters  flowing  across  the  boundary  shall  not  be  polluted 
on  either  side  to  tJie  injury  of  health  or  property  on  tie  other. 

Article  V, 
The  hi^  contracting  parties  agree  that  it  is  expedient  to  limit 
the  diversion  of  waters  from  the  Niagara  river  bo  that  the  level 
of  Lake  Erie  and  the  flow  of  the  stream  shall  not  be  appreciably 
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affected.  It  is  the  deaire  of  both  parties  to  aooomplish  thU  object 
with  the  letut  pgwiUe  iajur;  to  inveBtmeiitA  which  have  already 
been  made  in  the  conetruction  of  power  plants  od  the  United 
States  side  of  tlie  river  under  grants  of  authori^  from  the  State 
of  New  York,  and  on  the  Canadian  side  of  the  river  under  licenses 
authorized  by  the  Dominion  of  Canada  and  the  Province  of 
Ontario. 

So  long  as  this  treaty  diall  remain  in  force  no  diversion  of  the 
waters  of  the  Niagara  river  abore  the  falls  from  the  natural 
course  and  stream  thereof  shaU  be  permitted  except  for  the  pur- 
poses and  to  the  extent  hereinafter  provided. 

The  United  States  may  authorize  and  permit  the  diversion 
within  the  State  of  Kew  York  of  the  waters  of  said  river  above 
the  Falls  of  Niagara,  for  power  purposes,  not  exceeding  in  the 
aggregate  a  daily  diversion  at  the  rate  of  twenty  thousand  cubic 
feet  of  water  per  second. 

The  United  Kingdom,  by  the  Dominion  of  Canada,  or  the  Prov- 
ince of  Ontario,  may  authorize  and  permit  the  diversion  within 
the  Province  of  Ontario  of  the  waters  of  said  river  above  the 
Falls  of  Niagara,  for  power  purposes,  not  exceeding  in  the  a^^re- 
gate  a  daily  diversion  at  the  rate  of  thirty-six  thousand  cnbic  feet 
of  water  per  second. 

The  prohibitims  of  this  article  dull  not  apply  to  the  diversion 
of  water  for  sanitary  or  domestic  purposes,  or  for  the  service  of 
canals  for  the  purposes  of  navigation. 

Akticle  VI, 
The  high  c(Hitractiog  parties  agree  that  the  St.  Mary  and  Milk 
rivers  and  their  tributaries  (in  the  State  of  Montana  and  the 
Provinces  of  Alberta  and  Saskatchewan)  are  to  be  treated  as  one 
stream  for  the  purposes  of  irrigation  and  power,  and  the  waters 
thereof  shall  be  apportioned  equally  between  the  two  countries, 
but  in  making  such  equal  apportionment,  more  than  half  may  be 
taken  from  one  river  and  lees  than  half  from  the  other  by  either 
country  so  as  to  afford  a  more  bmeficial  use  to  each.  It  is  further 
agreed  that  in  the  division  of  such  waters  during  the  irrigation 
season,  between  the  Ist  of  April  and  31st  of  October,  inclusive, 
annually,  the  United  Statea  is  entitled  to  a  prior  appropriation  of 
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SOO  cnbio  feet  per  secondi  of  the  waters  of  the  Milk  river,  or  so 
mu<^  of  such  amoont  as  constitutes  three-fourths  of  its  natural 
flow,  and  that  Canada  is  eotitled  to  a  prior  appropriation  of  500 
cubic  feet  per  seccmd  of  the  flow  of  St.  Mary  river,  or  so  much  of 
such  amount  as  constitutes  three-fourths  of  its  natural  flow. 

The  channel  of  the  Milt  river  in  Canada  may  be  used  at  the 
convience  of  the  United  States  for  the  conveyance,  while  passing 
through  Canadian  territory,  of  waters  diverted  from  the  St.  Mary 
river.  The  provisions  of  article  II  of  this  treaty  shall  apply  to 
any  injury  resulting  to  properly  in  Canada  from  the  conveyance 
of  such  waters  through  the  Milk  river 

The  meiasureaneint  and  apportionment  of  the  water  to  be  used  by 
each  country  shall  from  time  to  time  be  made  jointly  by  the 
properly  constituted  reclamation  ofBcers  of  the  United  States  and 
the  properly  constituted  irrigation  officers  of  His  Majee^  under 
the  direction  of  the  International  Joint  Commission. 

abticlb  vn. 

The  high  contracting  parties  agree  to  establish  and  maintain 
an  International  Joint  Commission  of  the  United  States  and 
Canada  composed  of  six  commissioners,  three  on  the  part  of  the 
United  States  appointed  by  the  President  thereof,  and  three  on 
the  part  of  the  United  Kingdom  appointed  by  His  Majesty  on  the 
recommendation  of  the  Governor  in  Council  of  the  Dominion  of 
Canada. 

Abticlb  VIII.  ■ 

This  International  Joint  Commission  shall  have  jurisdiction 
over  and  shall  pass  upon  all  cases  involving  the  use  or  obstruction 
or  diversion  of  the  waters  with  respect  to  which,  under  articles 
HI  and  IV  of  this  treaty,  the  approval  of  this  commission  is 
required,  and  in  passing  upon  such  cases  the  commission  shall  be 
governed  by  the  following  rules  or  principles  which  are  adopted 
by  the  high  contracting  parties  for  this  purpose: 

The  high  contracting  parties  shall  have,  each  on  its  own  side 
of  the  boundary,  equal  and  similar  rights  in  the  use  of  the  waters 
hereinbefore  defined  as  boundary  waters. 

The  following  order  of  precedence  shall  be  observed  among  the 
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Tarious  usee  eBumerated  hereinafter  foor  these  watma  and  no  use 
gliall  be  permitted  which  tendft  materially  to  oonfliot  with  or 
restrain  any  other  use  whieh  is  given  preference  over  it  in  this 
order  of  precedence : 

(1)  Uses  for  domestic  and  sanitary  purposes ; 

(2)  Uses  for  navigation,  including  the  service  of  canals  for  the 
purpose  of  navigation ; 

(3)  tJses  for  power  and  for  irrigation  purposes. 

The  foregoing  provisions  shall  not  apply  to  or  disturb  any  exist- 
ing uses  of  boundary  waters  on  either  side  of  tbe  boundary. 

The  requirement  for  an  equal  division  may,  in  the  discretion 
of  the  commiBsion,  be  suspended  in  cases  of  temporary  diversions 
along  boundary  waters  at  points  where  sucb  equal  division  cannot 
be  made  advantageously  on  account  of  local  conditions  and  where 
such  diversion  does  not  diminish  elsewhere  the  amount  available 
for  use  on  the  other  side. 

The  commission  in  its  discretion  may  take  its  approval  in  any 
case  conditional  upon  the  construction  of  remedial  or  protective 
works  to  compensate  so  far  as  possible  for  the  parti'nilar  use  or 
diversion  proposed,  and  in  such  cases  may  require-  that  suitable 
and  adequate  proviaion,  approved  by  the  commission,  be  made  for 
the  protection  and  indemnity  against  injury  of  any  interests  on 
either  side  of  the  boundary. 

In  cases  involving  the  elevation  of  the  natural  level  of  waters 
on  either  side  of  the  line  as  a  result  of  the  construction  or  mainte- 
nance on  the  other  side  of  remedial  or  protective  works  or  dams 
tor  other  obstructions  in  boundary  waters  or  in  waters  flowing 
therefrom  or  in  waters  below  the  boundary  in  rivers  flowing 
^ross  the  boundary,  the  commission  shall  require,  as  a  condition 
of  its  approval  thereof,  that  suitable  and  adequate  provision,  ap- 
proved by  it,  be  made  for  the  protection  and  indemnity  of  all 
interests  on  the  other  side  of  the  line  which  may  injured  thereby. 
interests  on  tbe  other  side  of  the  line  which  may  be  injured 
thereby. 

The  majority  of  the  commiswoners  shall  have  power  to  render 
a  decision.  In  case  the  commission  is  evraly  divided  upon  any 
question  or  matter  presented  to  it  for  decision,  separate  reports 


,y  Google 


216  Second  Assval  Rbfobt  of  ths 

ahall  be  made  hj  the  oommisuoDen  on  each  side  to  their  own 
Qovemment  The  high  contraoting  parties  ahall  thereapon  oi- 
deavor  to  agree  upon  an  adjnBtmeDt  of  the  question  or  matter  of 
differrace,  and  if  an  agreememt  is  reached  betweeu  th«n  it  shall 
be  reduced  to  writing  in  the  form  of  a  protocol,  and  shall  be  ccsn- 
ntonieated  to  the  loemmissionera,  who  shall  take  such  further  pro- 
ceeding as  may  be  necesstiry  to  carry  out  such  agre^nent 

Akticle  IX. 

The  high  contracting  parties  further  agree  that  any  other  ques- 
tions or  matters  of  difference  arising  between  them  involving  the 
rif^ts,  obligations,  or  interests  of  either  in  relation  to  the  other 
or  to  the  inhabitants  of  the  other,  along  the  cwnmtm  frontier 
between  the  ITnited  States  and  the  Dominion  of  Canada,  shall  be 
referred  from  time  to  time  to  the  Interaationial  Joint  Commission 
for  examination  and  report,  whenever  either  the  Government  of 
the  United  States  or  the  Government  of  the  Dominion  of  Canada 
shall  request  that  such  questions  or  matters  of  difference  be  so 
referred. 

The  International  Joint  Commission  is  authorized  in  each  case 
so  referred  to  examine  into  and  report  upon  the  facts  and  cir- 
cumstances  of  the  particular  questions  and  matters  referred,  to- 
gether with  auc^  conclusions  and  recommmdations  as  may  be 
appropriate,  subject,  however,  to  any  restrictions  or  exceptions 
which  may  be  imposed  with  respect  thereto  by  the  terms  of  the 
reference. 

Such  reporta  of  the  commission  shall  not  be  regarded  as  de- 
cisions of  the  questions  or  matters  so  submitted  either  on  the  facta 
or  the  law,  and  shall  in  no  way  have  the  character  of  an  arbitral 
award. 

The  commiasion  shall  make  a  joint  r^wrt  to  both  Governments 
in  all  cases  in  which  all  or  a  majority  of  the  conunissioners  agree, 
and  in  case  of  disagreement  the  minority  may  make  a  joint  report 
to  both  Governments  or  separate  reports  to  thnr  respective 
Gtivemmenta. 

In  case  the  commission  is  evenly  divided  upon  any  question  or 
matter  referred  to  it  for  report,  separate  reports  ahall  be  made  by 
the  commissioners  on  each  aide  to  their  own  Government. 
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Abtiolb  X. 

Any  qtieBtions  or  matten  of  difference  arising  betwvm  the  high 
ooQtnwting  parties  inToIving  the  rights,  obligatioiis,  or  intereftts 
of  the  United  States  or  of  the  Dominion  of  Canada  either  in  re- 
lation to  eadi  other  or  to  their  respective  inhabitanta,  may  be 
referred  for  decision  to  the  International  J(Hnt  CominitBi<m  hy 
the  consent  of  the  two  partiee,  it  being  understood  that  on  the  part 
of  the  United  States  any  such  action  will  be  by  and  with  the 
advice  and  ciHtsent  of  the  Senate,  and  on  the  part  of  His  Majesty's 
Gkivemmeot  with  the  consent  of  Uie  Gbvemor  Gen^vl  in  Council. 
In  each  case  so  referred  the  said  commission  is  authorized  to 
esamine  into  and  report  upon  tiie  facts  and  circumstances  of  the 
partiicnlar  questions  and  matters  referred,  t^^ther  with  such  con- 
clnsicms  and  recommendations  as  may  be  appic^riate,  subject, 
however,  to  any  restrictions  or  exceptions  which  may  be  imposed 
with  respect  thereto  by  the  terms  of  the  reference. 

A  maj<Nity  of  the  said  commisfti«i  shall  have  power  to  render 
a  decision  or  finding  upon  any  of  the  questions  or  matters  so 
referred. 

If  the  said  commission  is  equally  divided  or  otherwise  unable 
to  render  a  decision  or  finding  as  to  any  questions  or  matters  so 
referred,  it  shall  be  the  duty  of  the  oommisBionerB  to  make  a  joint 
report  to  both  governments,  or  separate  reports  to  their  respective 
governments,  showing  the  different  ccmclusions  arrived  at  with 
regard  to  the  matters  or  questions  so  referred  which  questions  or 
matters  shall  thereupon  be  referred  for  decision  by  the  high  con- 
tmcting  parties  to  an  umpire  chosen  in  accordance  with  the  pro- 
cedure prescribed  in  the  fourth,  fifth,  and  sixth  paragraphs  of 
artiriJe  XLV  of  the  Hague  Convention  for  the  pacific  settlement 
of  international  dispntee,  dated  October  18,  1907.  Such  umpire 
shall  have  power  to  remder  a  final  decision  with  respeet  to  tiiose 
matters  and  questions  so  referred  on  -which  the  commission  failed. 

Abticlb  XI. 
A  duplicate  ori^al  of  all  decisions  rendered  and  joint  reports 
made  by  the  commission  shall  be  transmitted  to  and  filed  with 
the  Secretary  of  State  of  the  United  States  and  the  Governor- 
General  of  the  Dominion  of  Canada,  and  to  them,  shall  be  ad- 
dressed all  communications  of  the  commiflsions. 
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Abticlb  XII. 

The  International  Joint  Commission  shall  meet  and  oi^nize 
at  Washington  promptly  after  the  members  thereof  are  appointed, 
and  when  organized  the  commisaion  ma;  fix  such  times  and  places 
for  its  meetings  as  may  be  neoeasary,  subject  at  all  times  to 
Bpe<iial  call  or  direction  by  the  two  governments.  Each  commis- 
Bioner,  upon  the  first  joint  meeting  of  the  commission  after  his 
appointment,  shall,  before  proceeding  with  the  work  of  the  com- 
mission, make  and  subscribe  a  solemn  declaration  in  writing  that 
he  will  faithfully  and  impartially  perform  the  duties  imposed 
upon  him  under  this  treaty,  and  such  declaration  shall  be  entered 
on  the  records  of  the  proceedings  of  the  commission. 

The  United  States  and  Canadian  sections  of  the  commission  may 
each  appoint  a  secretary,  and  these  shall  act  as  joint  secretariee 
of  the  commission  at  its  joint  sessions,  and  the  commission  may 
employ  engineers  and  clerical  assistants  from  time  to  time  as  it 
may  deem  advisable.  The  salaries  and  personal  exp^ises  of  the 
commission  and  of  the  secretaries  shall  be  paid  by  their  respective 
governments,  and  all  reasonable  and  necessary  joint  expenses  of 
the  commission  incurred  by  it  shall  be  paid  in  equal  moietie«  by 
the  high  contracting  parties. 

The  commission  ahall  have  power  to  administer  oaths  to  wit- 
nesses, and  to  take  evidence  on  oath  whenever  deemed  necessary 
in  any  proceeding,  or  inquiry,  or  matter  within  its  jurisdiction 
under  this  treaty,  and  all  parties  interested  therein  shall  be 
given  convenient  opportunity  to  be  heard,  and  the  high  contract- 
ing parties  agree  to  adopt  such  legislation  as  may  be  appropriate 
and  necessary  to  give  the  commission  the  powers  above  mentioned 
on  each  side  of  the  boundary,  and  to  provide  for  the  issue  of 
subpoenas  and  for  compelling  the  attendance  of  witnesses  in  pro- 
ceedings before  the  commission.  The  commission  may  adopt  such 
rules  of  procedure  as  shall  be  in  accordance  with  justice  and 
equity  and  may  make  such  examination  in  person  and  through 
agents  or  employees  as  may  be  deemed  advisable. 

Abticle  XIII. 
In  all  cases  where  special  agreements  between  the  high  con- 
tracting parties  hereto  are  referred  to  in  the  forgoing  articles, 
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ftucli  agreements  are  underatood  and  intended  .to  include  not  only 
direct  agrewnents  between  the  high  contractiag  parties,  but  also 
any  mutual  arrangement  between  the  United  States  and  the 
Dominion  of  'Canada  expressed  by  concurrent  or.  reciprocal  l^s- 
latiou  on  the  part  of  Congress  and  the  Parliament  of  the  Dominion. 

Aeticlb  XIV. 

The  present  treaty  shall  be  ratified  by  the  President  of  tiie 
tJnited  States  of  America,  by  and  with  the  advice  and  consent  of 
the  Senate  thereof,  and  by  His  Britannic  Majesty.  The  ratifi- 
cations shall  be  exchanged  at  Washington  as  soon  as  possible  and 
the  treaty  shall  take  effect  on  the  date  of  the  exchange  of  its 
ratifications.  It  shall  remain  in  force  for  five  years,  dating  from 
the  day  of  exchange  of  ratifications,  and  thereafter  until  termi- 
nated by  twelve  months'  written  notice  given  by  either  high  con- 
tracting party  to  tlie  other. 

In  faith  whereof  the  respective  plenipotentiaries  have  signed 
this  treaty  in  duplicate  and  have  hereunto  affixed  their  seals. 

Done  at  Washington  the  11th  day  of  Jauuaiy,  in  the  year  of 
our  Lord  one  thousand  nine  hundred  and  nine. 

(Signed)     ELIHU  KOOT,  [seai..] 

(Signed)     JAMES  BRYCE.       [seal.] 

And  whereas,  the  Senate  of  the  United  States  by  their  resolu- 
tion of  March  3,  1909  (two-thirds  of  the  Senators  present  con- 
curring therein),  did  advise  and  consent  to  the  ratification  of  the 
said  treaty  with  the  following  understanding,  to  wit : 

Kesolved  further  (as  a  part  of  this  ratification),  That  the 
United  States  approves  this  treaty  with  the  understanding  that 
nothing  in  this  treaty  shall  be  construed  as  affecting  or  changing 
any  existing  territorial  or  riparian  rights  in  the  water,  or  rights 
of  the  owners  of  lands  under  water,  on  either  side  of  the  inter- 
national boundary  at  the  rapids  of  the  St.  Mary's  river  at  Sault 
Ste.  Marie,  in  the  use  of  the  waters  'flowing  over  such  lands,  sub- 
ject to  the  requirementB  of  navigation  in  boundary  waters,  and  of 
navigation  canals,  and  without  prejudice  to  the  existing  right  of 
the  United  States  and  Canada,  each  to  use  the  waters  of  the  St. 
Mary's  river  within  its  own  territory;  and  furtiier,  that  nothing 
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in  this  treaty  shall  be  caiutnied  to  interfere  witli  the  drainage  of 
wet,  swamp,  and  OTeiflowed  lands  into  Btreams  flowing  into 
boundaiy  waterSf  and  that  this  interpretation  will  be  mentioned 
in  the  ratification  of  this  treaty  a«  oonvqring  the  true  meaning  of 
the  trea^,  and  will,  in  eSeet,  form  part  of  the  treaty. 

And  whereas  the  said  understanding  has  been  accepted  by  the 
GoTenunent  of  Oreet  Britain,  and  the  ratifications  of  the  two 
goTenunenta  of  the  said  treaty  were  exchanged  in  the  city  of 
Wjiahington,  on  the  5th  day  of  May,  one  thousand  nine  hundred 
and  ten ; 

Now,  therefore^  be  it  known  that  I,  William  Howard  Taft, 
President  of  the  United  States  of  America,  have  caused  the  said 
treaty  and  the  said  understanding,  as  forming  a  part  thereof,  to 
be  made  public,  to  the  end  that  the  same  and  every  article  and 
clause  thereof  may  be  observed  and  fulfilled  with  good  faith  by 
the  ITnitod  States  and  the  citizens  thereof. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and  cauaed 
the  seal  of  the  United  States  to  be  affixed, 

Done  at  the  city  of  Washington  this  thirteenth  day  of  May,  in 
the  year  of  our  Lord  one  thousand  nine  hundred  and  t«i,  and  of 
the  independence  of  the  United  States  of  America  the  one  hundred 
and  thir^fonrth. 

WM.  H.  TAJT. 

[bbal,] 
By  the  President: 

P.  C.  Knox, 

Secretary  of  State. 


Protocol  of  Ezduuge. 

On  proceeding  to  the  exchange  of  the  ratifications  of  the  treaty 
signed  at  Washington  on  January  11,  1909,  betwe^i  the  United 
States  and  Great  Britain,  relating  to  boundary  waters  and  ques- 
tions arising  along  the  boundary  between  the  United  States  and 
the  Dominion  of  Canada,  the  undersigned  plenipotentiaries,  duly 
authorized  thereto  by  their  respective  governments,  hereby  declare 
that  nothing  in  this  treaty  shall  be  construed  as  affecting,  or 
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cliangiDg,  any  bating  territorial  or  ripariaa  rights  in  the  water, 
or  rights  of  the  owners  of  lands  under  water,  on  either  side  of  the 
international  boundary  at  the  rapids  of  the  St.  Mary's  river  at 
Sault  Ste.  Harie,  in  the  use  of  the  waters  flowing  over  such  lands, 
subject  to  the  requirements  of  navigation  io  boundary  waters  and 
of  navigation  canals,  and  without  prejudice  to  the  existing  right 
of  the  United  States  and  Canada,  each  to  use  the  waters  of  the 
St  Mary's  river,  within  its  own  territory;  and  further,  that 
nothing  in  this  treaty  shall  be  construed  to  interfere  with  the 
drainage  of  wet,  swamp  and  overflowed  lands  into  streams  flow- 
ing into  boundary  waters,  and  also  that  this  declaration  shall  be 
deemed  to  have  equal  force  and  effect  as  the  treaty  itself  and  to 
form  an  integral  part  thereto. 

The  exchange  of  ratifications  then  took  place  in  the  usual  form. 

In  witness  whereof  they  have  signed  the  present  protocol  of  ex- 
change and  have  affixed  their  seats  thereto. 

Done  at  Washington  this  5th  day  of  May,  one  thousand  nine 
hundred  and  ten. 

PHILANDER  C.  KNOX,     [beai..] 
JAMES  BEYCE.  [bkal.] 
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DECISIOnS  AND  MEMORANDA  OH  WATER  SUPPLY  APPU- 
CATIONS,  OCTOBER  i,  igil  TO  SEPTEMBER  30,  1913. 
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DECISIONS  OF  THE  COMMISSIONS  ON  WATER  SUPPLY 
APPUCATIONS. 

The  following  table  containa  a  li&t  of  the  applications  Sled  with  thie  Cmh- 
miaaion  and  the  State  Water  Supply  CommiMion  since  the  ore&tion  of  the 
latter,  together  with  the  diapogition  made  of  each  case: 

No.        ApplirsQt  Dml«  of  filing  Dupoution 

1.  City  of  New  York Nov.    3,  1905.  Approved  May  14,  I9t)6. 

2.  City  of  KingBtoD    Nov.     8,  1905.  Discontinued. 

3.  City  of  Oneida    Dec.     2,  1905.  Approved  Mar.  16,  1906. 

4.  Village  of  Lyons  Falla Dec.  26,  1905.  Approved  Mai.  26,  1906. 

5.  Village  of   Constableville Dec.   30,  1905.  Approved  Apr.   19,  1906. 

6.  City    of   Watervliet Jan.  25,  1906.  DismiBsed  Sept.  25,  1906. 

7.  Village  of  Millbrook   Feb.    21,  1908.  Withdrawn  Mar.     B,  1906. 

8.  Village  of   White  Plaina Apr.  20,  1908.  Approved  June  15,  1006. 

9.  City  of  Lockport May  24,  1908,  Approved  July  13,  1906, 

10.  Village  of   Malone   June  28,  1900.  Approved  Jan,   18,  1907. 

11.  Village  of  Holland  Patent..  Aug.  25,  1906.  Approved  Sept  25,  1906. 

12.  Village  of  Brewster   Oct.    12,  1906.  Approved  Feb.   21,  1B07. 

13.  Village  of   Bergen    Oct.    18,  1906.  Approved  Nov,     8,  1906. 

14.  City  of  OloverBville     Nov.  27,  1906.  Approved  Jan.   18,  1B07, 

15.  Village  of  Carthage Dee.    13,  1906.  Approved  Mar.  14,  1907. 

16.  Hannacroix    Wate^   Co Dec.  22,  1906,  Approved  Oct,    17,  1907, 

17.  City  of  Plattsbut^ Jan.   19,  1907.  Approved  Feb.   27,  1907. 

18.  Village  of  PleasantviUe Feb.      9,  1907.  Approved  Aug.     6,  1907. 

19.  Village  of  Seneca  Falla Feb.    21,  1907.  Approved  Oct.    16,  1907. 

20.  Village  of  Waterville Mar.     6,  1907.  Approved  May     9,  1907. 

21.  Village  of  Old  Forge Mar.  13,  1907.   Approved  May     9,  1907, 

22.  Village  of  Oasining Mar.  13,  1907.  Approved  Nov.  26,  1907. 

23.  Village  of  Peekakill Mar,  15,  1907.   Discontinued. 

24.  Urban  Water  Supply  Co May   22,  1907.  Approved  July  16,  1907. 

26.  Village  of  East  Aurora June  13,  1907.  Approved  July  18,  1807. 

26.  Martinebnrg  Water  District.  July    2,  1907.  Approved      July  IB,  1807. 

27.  City  of  New  York— Modifica- 

tion   of    Catskill   Aqueduct 

line July  12,  1907.  Approved       Oct.    IB,  1907. 

28.  City   of    New   York  — Scho- 

harie watershed   July  12,  190T  Diacontinued. 

».    City  of  Rome July  20,  1807.  Approved      Aug.  16,  1907. 

30,  Tanoeraville  Water  Co Aug.  23,  1907.  Approved      Dec.  21,  1907. 

31.  Great  South  Bay  Water  Co..  Dec.  14,  1907.  Approved      Jan.  21,  1908. 

8  [SSS] 


,y  Google 


226  Second  Annual  Report  of  the 

No,        Aliplirant  D^ilc  ol  Blug  Ditposilian 

32.  Cit;  of  Oloversvilte   Isecond 

application)   Jftn.  16,  1908.  Approved      Feb.    IB,  ISOS. 

33.  VilUge  of  McGrawville Jan.  20,  190S.  Approved      Mar.  11,  1908. 

34.  Village  of  Malonc Feb.  12,  1008.  Diecontitiued. 

35.  Village  of  Bainbridge Feb.  20.  1008.  Uiacontinued. 

3«.  StMtaburg  Water  Co Mar.    8,  1008.  Approved      Apr.  10,  1908. 

37.  Village  of  Briarcliff  Manor.  .   Apr.   18,  1906.   UiHcontinued. 

38.  Palenville  Water  District Jwly  16,  1908.  Petition  not  completed. 

39.  Harmon   Wat«r   Co Apr.   27,  1908.  Withdrawn    Sept.  16,  IBOB. 

40.  City  of  New  York  — Suffolk 

county  sources   July  20,  10O6.   Pending. 

41.  Village  of  East  Syracuse July  30,  1908.  Approved      Aug.  14,  1908. 

42.  Edmeston  Water  Co Aug.  14,  1908.  Approved      Sept.  16,  1008. 

43.  Village  of  Marcellus Aug.  24,  1908.   Approved      Sept.  30,  1908. 

44.  Village  of  Shortsville Oct.      5,  1808.  Approved       Feb.      6,  1909. 

45.  Village  of  Clifton  Springs  ..   Oct.      &,  1908.  Approved       Oct.    14,  1908. 

46.  Village   of   Webster Nov.  23,  1008.  Approved       Dec.   12,  1908. 

47.  Syracuse  Suburban  Water  Co.  Dec.      1,  190S.   Approved       Apr.     6,  1900. 

48.  Viilage  of  White  Plaiua  ( sec- 

ond  application)    Dec.   30,  1908.   Approved       Nov.  30,  1909. 

49.  City  of  Gtena  Falls Mar.     6,  1909.   Approved       Apr.   21.  1909. 

50.  City   ot  New  York  — Nassau 

county  sources   Mar.  12,  1900.  Approved      May    15,  1909. 

51.  Village  of  Bainbridge  (second 

application)  Mar.  16,  1B09.  Approved      Aug.  IB.  1009. 

52.  Fultonville  Water  Co Mar.   17,  1909.   Combined  with  No.  37. 

53.  Village  of  West  Carthage...   Apr.     7,  1009.  Approved       Apr.   22,  1909. 

54.  Kenaaelaer   Water   Co Apr.   12,  1009.  Approved       Apr.  21,  1909. 

56.  City  of  Niagara  Falla Apr.  20,  1900.  Approved       July  14,  1900. 

56.  ViUage  of  Webster  (amended 

application)    May     5,  1900.   Ajiproved      June   15,  1909. 

57.  Village  of  Canajoharie June    1,  1000.  Approved      Mar.   10,  1910. 

58.  Village   of   Croghan June  17,  1909.   Approved       Sept.  22,  1909. 

59.  Village  of  Mecbanicville June  22,  1909.   Approved       July  13,  1909. 

60.  Central  Bridge  Water  Co...  July  2,  1909.  Approved  July  29,  1009. 
81.  Whitney's  Point  Water  Co..  July  8,  1909.  Approved  July  30,  1909, 
62.  Water  District  of  Town   of 

Petersburg July  15,  1909.  Approved      Oct.    14,  1909. 

68.  Village  of  Livonia July  16,  1909.  Approved       Oct.    21,  1909. 

64.  Village  of  Mt.  Morris Aug.     2,  1909.  Discontinued. 

65.  Village  of  Painted  Post Aug.  18,  1909.   Approved        Sept.  3,  1909. 

66.  Village  of  Farmingdale Sept.  22.  1909.  Discontinued. 

67.  City  of  New  York— Modi fl ca- 

tion of  Catekill  Aqueduct..   Dec.   16,  1909.   Approved       Oct.      7.  1910. 

68.  Village  of  Barker Jan.  tl,  1910.  Discontinued. 

69.  Jamaica  Water  Supply  Co..   Jan.   13,  1910.  Approved       Feb.    15.  1010. 

70.  Village   of   Pike Feb.      3,  1910.  Approved      Mar.  10.  1910. 

71.  Village   of   Kceseville Mar.     4,  1910.  Approved       May  25,  1010. 

72.  Otiavllle  Water  District Apr.     4,  IBIO.  Approved       Nov.  30,  1910. 
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No.         AppliOiiil  Data  of  UiDE  DupoJilLon 

73.  Village  of  Spencerpoit Mar.  23,  1910.  Approved  May  10,  1610. 

74.  City  of  PUtteburg Mar.  U,  IBIO.  DeDied  May  20,  ISIO. 

75.  Village  of  Croton-on-Hndson.  Apr.     6,  IftlO.  Approved  Aug.  24,  1810. 
70.  Harrison  Water  DiBtriet  No.  1    Apr.   IB,  1910.  Approved  May  20,  1910. 

77.  Oreenwich       Union       Water 

Works  Co Apr.  29,  1910.  Approved  May  11,  1910. 

78.  Village  of  Black  Hiver May     3,  1010.  Approved  May  20,  1910. 

70.  Belfast  Water  District May  26,  1910.  Approved  July  7,  1910. 

80.  Village  of  Moravia July     6,  1910.  Approved  Awg  24,  1810. 

81.  Village  of  Canajoharie July  13,  1010.  Approved  Aug.  10,  1010. 

82.  Village  of  Youngetown July  20,  1810.  Approved  Aug.  24,  1910. 

63.  City   of  Horaell Aug.     4,  1810.  -Approved  Aug.  24,  1910. 

85.  City  of  Ithaca Aug.  22,  1910.  Approved  Nov.  3,  1910. 

84.  Village  of  Silver  Springs...   Aug.  12,  1910.  Approved  Oct.  7,  1810. 

80.  Roilyn  Water  District Aug.  17,  1910.  Approved  Oct.  25,  1010. 

87.  Village  of  Cherry  Creek....   Sept.     6,  1910.  Approved  Oct.  7,  1810. 

83.  Andes   Water   Co Sept.  12,  1810.  Approved  Oct.  7,  1810. 

SO.  Village  of  Oriskany  Falls Oct.    II,  1810.  Approved  Nov.  3,  1810. 

90.  Summerville  Water  District.   Oct.    20,  1910.  Withdrawn  Oct.  28,  1910. 

91.  John  A.  Drew Oct.    2S,  1910.  Approved  Dee.  29,  1810. 

92.  Village  of  Angola Dec.     7,  1910.  Approved  Dec.  29,  1810. 

93.  Village  of  Avoca Jan.  25,  lOIl.  Approved  Feb.  10,  1911. 

94.  Westbury  Water  Diatrict Feb.   21,  1011.  Approved  Apr.  7,  1911. 

Oe.  Weedaport  Water  Co Mar.     1,  1911.  Approved  Mar.  22,  1911. 

96.  City  of  Qloversville Apr.  20,  1811.  Approved  June  10,  1811. 

87.  Village  of  Cornwall May  24,  1911.  Approved  June  0,  1011. 

98.  City  of  Cortland June  17,  1811.  Approved  July  11,  1911. 

00.  Castle  Heights  Wat«r  Co....   July     6,  1811.  Approved  Sept.  25,  1911. 

100.  Village  of  Mexico Aug.  12,  1811.  Disapproved  Apr.  15,  1912. 

101.  New  York  City  — Borough  of 

Richmond Sept.  12,  1011.  Approved  June  3,  1912. 

102.  New  York  City  —  Borough  of 

Brooklyn Sept.  12,  191 1.  Discontin'd  Apr.  29,  1912. 

103.  Manhowet— Lakeville  Water 

District Oct.   24,  1811.  Approved  Dec.  20,  1811. 

104.  Village  of   Argyle Dec.     9.  1911.  Approved  Feb.  28,  1912. 

105.  Staatobnrg  Water  Co Dec.  11,  1911.  Approved  Jan.  25,  1912. 

106.  Village  of  Albion Jan.   31.  1012.  Pending. 

107.  East    Williston    Water    Dis- 

trict    Feb.    16,  1912.  Approved  Apr.  30,  1012. 

108.  Village  of  Middleport Feb.    19,  1812.  Approved  Apr.  16,  1012. 

100.  Baldwin  Water  Co Har.  29,  1912.  Approved  May  6,  1912. 

no.  New   York   City— Schoharie 

Watershed Apr.     2,  1912.  Pending. 

111.  Village  of  Qrandview Apr.     3,  1012.  Approved  May  27,  1812. 

112.  Villogs  of  Piermont Apr.  19,  1912.  Approved  May  27,  1912 

118.  Eortsdale  Water  District...  Apr.  16,  1812.  Approv.ed  June  4,  1012. 

114.  Village  of  Wolcott Apr.  22,  1012.  Approved  June  4,  1912. 


,y  Google 


228  Second  Amnual  Kepobt  of  the 

No,        Appliouit  Dau  of  Siiat  Dispooitioa 

lis.  Gpring  Vftllej   Water   Works 

ft  Supply  Co Apr.  27.  1B12.  Approvad       May  27,  1812 

116.  Village  of  Mt.  Morris May   10,  1912.  Pending. 

117.  Village  of  PeekskiU May  U,  1912.  improved      July  31,  1918. 

lis.  Village  of  Fayetteville May  27,  1912.  Approved      Ju^  31,  1912. 

119.  Village  of  Port  Leyden June    7,  1912.  Approved      Sept.  10,  1912. 

120.  Bochester    &    Lake    Ontario 

Wat«T  Co June  14,  1912.  Approved      July  31,  1912. 

121.  Village  of  BriarcHS  Manor..  June  22,  1612.  Incomplete. 

122.  Sodus  Water  District July     9.  1012.  Approved      Sept.  10,  1912. 

123.  Village  of  LaSalle July     B,  1912.  Approved       July  31,  1912. 

124.  City  of  Cortland June  22,  1912.  Approved      July  31,  1912. 

125.  Village  of  Brockport July  23,  1912.  Pending. 

126.  Locke  Water  District  No.  1..  July  27,  1912.  Approved     Sept.  24,  1912. 

127.  Madrid  Water  District Aug.  31,  1912.  Pending. 

128.  Albion  Water  Works  Co Sept.  11,  1912.  Pending. 

129.  Nortb  End  Water  District  — 

Town  of  Scarsdale Sept.  16,  1912.  Pending. 

130.  New  Castle  Water  Co Sept.  23,  1912.  Incomplete. 

WATER  SUPPLY  APPLICATION  NO.  40. 

City  of  New  York  —  Suffolk  County  Sources. 

Petition  filed  July  29,  1908. 

Hearing  held  September  10,  1908,  and  adjourned  from  time  to  time 
thereafter  to  November  15,  1911,  May  28,  1912,  and  Bnally  adjourned  t« 
November  18,  1012. 

Petition  aaked  for  approval  of  plan  of  augumenting  the  water  supply  of 
the  city  of  New  York  by  the  drilling  of  many  driven  welU  in  Suffolk  county. 

The  city  of  New  York  is  not  yet  ready  to  close  these  proceedings  uid 
they  are  therefore  being  kept  open  by  adjourning  the  hearing  from  time  to 
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AFFUOATIOH   100. 

STATE  OF  NEW  YORK  — CONSERVATION  COMlDSeiON. 


In  the  Uatter 

of  the 

Application  of  the  Village  OF  Mexico,  N.  Y., 

for  approval  of  ilB  maps,  plans  uul  proSlei 

for  a  municipal  waterworks  sfHtem. 


Application  filed  August  12,  1911. 

HearingB  held  at  Mexico,  Sfptember  12,  1911  and  Janoarj  3,  lf]2. 

Decision  April  15,  1912. 

Disapproved. 

The  petition  of  the  Village  of  Mexico,  by  its  Board  of  Trustees,  together 
with  the  naps,  plans  and  profiles,  seta  forth  the  following: 

Mexico  is  an  incorporated  village,  organized  in  the  year  1851.  The  popu- 
lation of  the  last  census  was  1232 ;  the  assessed  valuation  is  about  |6O0,OOO 
and  there  is  at  present  no  bonded  indebtedness. 

Mexico  is  entirely  without  a  public  system  of  water  eupply  for  domestic 
purposes  or  fire  protection.  On  April  11,  1911,  at  a  special  election,  it  was 
voted  to  issue  bonds  in  the  amount  of  $40,000  for  the  purpose  of  installing 
and  eatablishing  a  syatem  of  water  works.  The  board  of  trustees  of  the 
village  engaged  the  Bervices  of  Mr.  W.  O.  Stone,  Civil  Engineer,  to  prepare 
maps  and  plans  for  a  proposed  system  of  water  supply  and  Mr.  Stone's 
maps,  report  and  estimate  have  been  submitted  in  connection  with  this 
application. 

The  proposed  source  of  supply  for  the  village  is  the  Gillette  spring,  sitU' 
ated  some  four  miles  south  of  the  village  at  the  headwaters  of  the  easterly 
branch  of  Black  creek.  This  is  a  large  spring  situated  near  the  southerly 
margin  of  a  rather  extensive  area  of  swamp,  the  apparent  watershed  tributary 
to  the  swamp  being  about  one-quarter  of  a  square  mile  of  farm,  swamp  and 
woodland  with  one  or  two  farm  houses  upon  its  extreme  margin,  A  proposed 
addition  to  this  source  of  supply  is  the  so-called  Pine  Tree  spring,  perhap« 
a  mile  and  a  half  nearer  the  village  along  the  same  stream.  Mr.  Stone  esti- 
mated that  the  discharge  in  the  Qillette  spring  on  June  1,  1911,  was  218,000 
galloDB  per  day  and  he  estimates  that  at  all  times  it  will  field  more  than 
the  74,000  gallons  per  day,  which  is  the  present  estimated  consumption  of 
the  village. 

Chemioal  and  bacteriological  analyses  from  the  water  of  the  spring  and 
outlet  stream  were  submitted  and  an  examination  of  the  spring  and  water- 
shed has  been  made.  These  indicate  that  the  water  of  the  spring  itself  is 
of  suitable  sanit&ry  and  chemical  quality  for  use  as  a  domestic  supply, 
but  that  water  flowing  from  the  spring  through  the  swamp  is  at  present 
contaminated  to  a  certain  extent,  and  that  in  order  to  prevent  this  con- 
tamination it  will  be  necessary  to  clean  up  the  entire  swamp,  fence  it  so 
ae  to  prevent  the  pasturing  of  cattle  therein  and  exercise  considerable  sani- 
tary supervision  over  the  watershed. 
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It  U  propowd  to  intercept  the  flow  from  the  Gillette  Bpring  near  the 
■ortfaerlj  nuirgin  of  the  iwamp  b;  »  hiuUI  concrete  dain.  From  tbenc« 
tbe  water  would  flow  b;  gmvity  through  an  eight-inch  wooden  itave  pipe 
to  a  point  De«r  the  Tillage  known  aa  the  DaTii  Hill  site.  Here  it  is  pro- 
poaed  to  erect  a  pnmping  atation,  mn  partly  by  water  power  developed  on 
the  Black  creek  at  this  point  and  partly  by  an  oil  engine,  water  to  be 
pumped  to  a  atandpipe  of  228,000  gallons  eapaci^  wbteb  It  is  propoaed 
to  build  on  a  bill  near  tbe  tontheastem  corner  of  tbe  oorporate  limit*  of 
the  Tillage.  Frran  tbia  atandpipe  the  water  would  flow  tbrongb  mains  and 
pipei  laid  in  the  atreeta  to  rarions  parts  of  the  village.  Hydrants  are  pro- 
vided at  snitable  intervals.  In  caae  of  Bre,  the  pomps  can  be  operated 
directly  into  tbe  mains  and  will  furnish  enough  water  for  an  additional 
stream,  in  addition  to  the  water  from  the  atandpipe.  Mr.  Stone  estimates 
tbe  cost  of  tiMse  works  as  939,896.20.  This  estimate  is  exclusive  of  en- 
^neering  and  l^al  expenses. 

After  dne  notice  in  the  Omaego  DaUy  PoIIodiiun  and  the  Jfemco  Inde- 
patdenf,  hearings  were  held  in  the  village  of  Mexico  on  Sqitember  12,  1B11, 
and  January  3,  1912.  At  these  bearings  objections  were  raised  to  the 
proposed  plans,  as  shown  by  the  brief  of  Mesars.  Morehonae,  Mizen  and 
Horebouse,  attorneys  for  C.  H.  Qraves  and  other  objectors.  These  objec- 
tions were  baaed  upon  two  grounds.  First,  that  the  proposed  source  of 
supply  is  inadequate  for  the  present  and  future  needs  of  the  village,  it 
being  claimed  that  tbe  discharge  of  the  spring  fluctuates  and  that  the  lowest 
flow  will  not  be  sufficient.  Second,  it  is  claimed  that  the  proposed  project 
cannot  be  constructed  within  the  appropriation  of  940,000  and  that  there- 
fore no  provision  has  been  made  for  tbe  payment  of  damages  which  may 
be  caused  by  the  construction  of  tbe  works.  It  was  also  brought  out  in 
the  hearings  that  no  investigation  has  been  made  of,  or  consideration  given  to, 
any  source  of  supply  other  than  tbe  Gillette  and  Pine  Tree  springs. 

After  due  consideration  of  the  petition;  tbe  supplementary  report  and 
estimates  submitted  by  Mr.  Stone,  engineer  for  tbe  village;  the  evidence 
introduced  in  the  bearings  snd  the  reports  of  the  CommisBion's  engineers,  it 
appears  that:  In  all  probability  the  Gillette  spring  itself  will  not  yield 
enough  water  for  the  present  needs  of  the  village  of  Mexico.  It  the  whole 
area  of  tbe  swamp  surrounding  the  spring  Is  taken  as  a  source  of  water 
supply  the  yield  may  be  sufficient,  but  in  all  probability  the  quality  will 
not  be  such  as  to  be  desirable  for  domestic  use.  No  consideration  has  beea 
given  in  the  estimate  of  cost  of  the  work  necessary  to  put  the  swamp  in 
sanitary  condition,  to  fence  tbe  same,  to  clean  up  and  protect  the  sur- 
rounding territory,  nor  ba&  provision  been  made  for  tbe  payment  of  engi- 
neering and  legal  expenses.  The  works,  as  proposed,  cannot  be  constructed 
either  for  tbe  sum  estimated  by  Mr.  Stone  or  for  tbe  sum  appropriated  by 
the  village.  If  when  the  maximum  yield  of  the  Gillette  spring  is  dereloped 
lessary  for  tbe  village  to  obtain  additional  water,  due  to 
1  population  or  consumption,  it  will  be  necessary  to  search  for 
another  source  of  supply,  as  that  proposed  is  incapable  of  further  extentaon 
at  reasonable  coat.  There  are  near  tbe  village  other  sources  of  supply, 
notably  Black  creek  and  tbe  Little  Salmon  river,  from  which  water  could 
be  pumped  directly,  or  pumped  from  wells  or  infiltration  galleries  situated 
near  these  streams,  but  no  study  or  investigatioD  has  been  made  of  wat«r 
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from  theM  sourcM,  dot  hu  tnj  evidence  been  introduced  to  ahow  that  they 
RTC  not  more  BUit&ble  sourcea  of  supply  tlian  that  proposed. 

For  coasideratioii  of  these  fact*,  the  Commiwion,  thereiore,  ftnda  and 
determines  th&t  the  gaid  Qillette  spring,  as  a  source  of  water  supply  for 
the  village  of  Mexico,  is  so  inadequate  in  quantity  and  unsatisfactory  in 
quality  that  the  expenditure  necessary  to  utilize  it  is  not  justified  by  public 
neceuity,  unless  it  cm  be  shown  that  it  i»  impossible  to  obtain  a  larger  and 
more  satisfactory  supply  elsewhere  at  a,  reasonable  cost. 

The  Commission  considers  it  unnecessary  to  make  further  determinatiou 
at  this  time. 

Therefore,  upon  the  s,bove  grounds,  the  application  of  the  Village  of  Mexico 
is  hereby  denied. 

In  wimESS  whkbeop,  the  Conservation  Commission  has  caused  this 
determination  and  disapproval  to  be  signed  by  the  Commiaeios 
and  haa  caused  ita  official  seal  to  be  affixed  hereto,  and  has  filed 
[l,  b.]  tile  same,  with  all  maps,  plane,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  16th  day  of 
April,  1912. 

CONSERVATION    COMMISSION. 
Gbo.  E.  Vak  KaNNES, 
Jaueb  W.  FLEMina, 
John  D.  Moobb, 

Commissionert. 
Albisi  E.  Hoyt, 

Seoretary  to  Commiation. 


APPUCATIOM    lOl. 

STATE  OF  NEW  YORK  —  OONSEHVATION  COMMISSION. 

In  the  Matter 
of  the 
Application  of  the  Citt  01  New  York  tor  the 
approval  by  the  State  Conservation  Commis- 
sion of  certain  maps  and  plans  prepared  by 
Qie  Commissioner  of  Water  Supply,  Qas  and 
Electricity,  in   order   that   certain   lands 
the   BORODOH  OF   RiGHUotnt,   city   of    New 
York,   may   be   acquired   for   new   and   addi- 
tional sources  of  water  supply. 

Petition  filed  September  12,  lUU, 

Hearing  held  in  Brooklyn,  April  IS,  1912. 

Decision  June  3,  1912. 

Approved. 

On  September  12,  1911,  the  City  of  New  York,  by  its  mayor  and  city  clerk, 
filed  wiUi  the  Conservation  Commission  an  application  for  approval  of  its 
proposed  acquisition  of  an  additiooal  source  of  water  supply  tor  the  borough 
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of  Richmond,  and  of  the  maps  and  plans  lor  tbe  waterworks  construction 
neeessarj  to  utilize  such  additional  source  of  supply.  The  site  of  the  pro- 
poasd  works  was  inspected  by  one  of  the  engineering  staff  of  this  Commit- 
■ion  March  16,  1912. 

Subsequent  to  due  notice  published  in  the  Btatm  /aland  World,  N«to  York 
Dailg  Telegmph  and  Keu!  York  Ledger,  a  hearing  was  held  in  borough  hall, 
Brooklyn,  on  April  16,  1912.  At  this  hearing  the  Conuniseion  eonsidered 
the  petition,  niaps  and  plans  submitted,  examined  witnesses  and  heard  argu- 
ments for  the  project,  as  shown  by  tbe  minutes.  No  objectors  to  this  appli- 
cation appeared. 

After  due  study  of  tbe  petition  and  its  exhibits,  evidence  and  arguments 
given  at  the  hearing  and  the  report  ol  the  Commission's  engineer,  it  appears 
aa  follows: 

The  Cl^  of  New  York  is  a  municipal  corporation  existing  nnder  chapter  466 
of  the  Laws  of  1901,  the  amended  and  revised  Greater  New  York  Charter,  and 
acts  amendatory  therepf  and  supplementary  thereto.  Tbe  borough  of  Rich- 
mond is  a  subdivision  of  the  city,  covering  Staten  Island.  The  present 
population  of  this  borough  is  estimated  as  about  86,000. 

Richmond  at  the  present  time  is  supplied  with  water  from  driven-well 
stations,  situated  in  various  porta  of  tbe  Island,  six  owned  and  operated 
by  the  city  and  one  by  a  private  water  company  in  New  Dorp.  The  present 
consumption  ia  approximately  9,000,000  gallons  per  day.  This  water  is  all 
drawn  from  driven  wells  and  in  many  placea  the  wella  have  been  bo  over- 
drawn as  to  deplete  the  natural  ground  water  storage  with  the  result  that 
sea  wat«r  is  working  back  into  the  wells,  so  that  the  hardness  and  chlorine 
content  have  increased  to  an  extent  such  that  the  greater  part  of  the  water 
is  no  longer  desirable  for  domestic  use.  During  January,  1912,  the  Clove  and 
Third  street  reservoirs  were  entirely  emptied  in  spite  of  this  overdraught  on 
the  wells. 

In  order  to  relieve  tbe  shortage  of  water  in  this  Borough,  tbe  Commissioner 
of  Water  Supply,  Gas  and  Electricity,  in  August  of  1910,  selected  an  ad- 
ditional source  of  supply  along  the  SouthBeld  boulevard.  Public  hearing 
upon  this  pro.iect  was  held  before  the  Board  of  Estimate  and  Apportionment 
on  the  fourth  day  of  November,  1910.  There  was  no  opposition  to  the 
project,  which  was,  therefore,  duly  approved  and  finally  adopted  by  tbe 
Board.  There  is  available  for  the  construction  of  the  connecting  piping  and 
the  purchase  of  the  necessary  land  an  appropriation  of  (100,000,  approved 
by  tbe  Board  of  Aldermen  and  the  Mayor  in  October,  1911.  The  contracts 
for  the  wells  and  tbe  pumping  station  building  at  Grant  City,  have  been 
certified  for  payment  from  a  previous  appropriation. 

The  additional  supply  for  which  the  city  now  petitions  is  to  consist  of 
four  groups  of  fourteen  wells  each,  situated  along  the  Southfield  boulevard, 
from  which  tbe  water  is  to  be  pumped  to  the  Grant  city  pumping  station, 
now  being  reconstructed,  and  from  thence  to  the  Third  street  reservoir  to 
reinforce  the  present  supply.  The  wells  will  be  sunk  along  tbe  soatberly 
margin,  or  in  the  outwasb  from  the  terminal  moraine,  which  covers  the 
northerly  portion  of  Staten  Island.  The  probable  watershed  is  approxi- 
mately five  square  miles  in  extent.  Water  is  to  be  obtained  from  a  deptii 
of  not  less  than  40  feet  below  the  surface. 
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It  ia  estimated  that  tb«se  welU  will  yield  about  4,000,000  galloua  per 
da;,  theae  figures  having  been  derived  by  compariaoD  with  eimilar  weLU  in 
the  neighborhood  and  t«st  pumping  in  some  wells  which  have  already  been 
sunk.  This  additional  quantity  ot  itater,  it  ie  expected,  will  be  BuScknt 
for  the  needs  of  the  Borough  until  the  Catskill  supply  becomeg  available  in 
IQie. 

Analyses  of  water  from  such  wells  as  have  already  been  sunk  in  the 
proposed  area  indicate  that  this  water  is  miitable  for  domestic  purposes.  An 
inspection  of  the  watershed  does  not  indicate  any  great  danger  of  pollution 
from  sewage.  There  are  at  the  present  time  no  Bewere  in  the  Southfleld 
boulevard  and  practically  no  buildings  along  or  near  it.  Any  contamina- 
tion that  might  enter  the  ground  water  np  stream  from  these  wells  would 
probably  be  filtered  out  before  reaching  them. 

The  proposed  wells  are  to  be  of  a  driven,  tubular  type,  aunlc  just- inside 
of  the  boundary  of  Sou-thfield  boulevard,  spaced  about  one  hundred  feet  apart 
in  four  groups  as  before  mentioned.  At  each  group  will  be  provided  a 
enull  electrically  driven  pumping  station,  which  will  probably  be  situated 
just  outside  the  boulevard  on  land  to  be  acquired  for  the  purpose.  Water 
from  theae  pumping  stations  will  be  forced  through  a  collecting  pipe,  to 
be  laid  along  and  just  inaide  of  the  margin  of  the  boulevard,  to  the  rebuilt 
Grant  city  pumping  station.  From  this  station  it  will  be  pumped  through  a 
force  main  to  the  Third  street  reservoir. 

As  far  ae  can  be  judged  from  the  plans  submitted,  the  proposed  structures 
will  be  safe,  if  well  built  with  proper  materials. 

It  is  proposed  to  acquire  four  small  parcels  of  land  for  the  auxiliary 
pumping  stations,  above  mentioned,  the  remainder  of  the  piping  wilt  be 
laid  either  in  public  streets  or  in  land  already  owned  by  the  city. 

All  the  public  water  supplies  of  Staten  Island  are  obtained  from  driven 
wells,  and  there  is  no  other  source  of  water  supply  in  the  island  itself.  It 
was  previously  intended  to  supplement  the  present  supply  by  water  from 
New  Jersey,  but  this  was  prevented  by  legislation.  Later  it  was  proposed 
to  constmct  the  Narrows  siphon  of  the  Catskill  aqueduct  and  to  pump 
water  from  the  Brooklyn  water  works  to  Richmond.  This  idea  was  aban- 
doned on  account  of  shortage  of  water  in  the  Borough  of  Brooklyn.  The 
Catskill  water  win  be  available  iu  1910  and  will  render  the  bulk  of  the 
present  well  stations  unnecessary.  They  will  then  be  shut  down  and  held  in 
reserve  in  case  of  accident  to  the  Catekill  mains. 

There  is  but  one  private  water  company  operating  on  Staten  Island  —  the 
New  Dorp  Water  Company,  supplying  what  was  formerly  the  Village  of 
New  Dorp.  This  company  takes  its  water  from  the  same  watershed  as  the 
proposed  works,  but  its  consumption  is  very  small,  100,000  to  200,000  gallons 
daily,  and  as  iU  wells  are  up  stream  from  the  proposed  wells,  it  ought 
not  to  be  affected  by  the  proposed  construction. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to  be 
such  as  to  require  any  special  consideration  or  l^islative  enactment  in  order 
that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  finds  and 
determines: 

Firtt,     That  the  plans  proposed  are  justified  by   public  necessity. 


.,  Google 


234  Skcond  Annual  Repokt  of  the 

Second.  That  the  ttii  plana  provide  for  proper  and  safe  conetnietion 
of  all  work  connected  therewith. 

Third.  That  said  plana  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  flltration  ii  at  present  unneceaaary. 

fourth.  That  said  plana  are  jnat  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby  and  of  the  in- 
habitanta  thereof,  particular  consideration  being  given  to  their  present  and 
future  necessities  for  sources  of  water  supply. 

Pi/th.  Thalt  said  plans  malu  fair  and  equitable  proviaion  for  the  deter- 
mination and  payment  of  any  and  all  l^al  damages  to  peraona  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plane. 
Therefore,  upon  the  above  grouoda,  the  application  of  the  City  of  New 
York  is  hereby  approved  and  permisaion  to  construct  the  desired  works  is 
granted,  subject  to  further  inspection  by  this  Commission,  as  provided  by 
aection  623  of  the  conservation  law. 

In  wimeBB  wh^lbof,  the  Conaervation  Commiaaion  has  caused  its 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  official  seal  to  be  affixed  hereto,  and  has  Sled  the 
[l.  s.]  same  with  alt  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  3d  day  of  June, 
1912. 

CONSERVATION  COMMISSION. 
Geo.  E.  V*n  K«nnen, 
Jakes  W.  Flemimq, 
joh^  d.  mookk, 

Commiaeioners. 
Albebt  E.  Hoyi, 

Secretary  to  Commiaaion. 


AFPLIGATIOK    102. 

City  of  New  York  —  Borough  of  Brooklyn. 

Petition  filed  September  IS,  1911. 

Petition  asked  for  approval  of  plan  to  angument  the  water  supply  of  tbe 
Borough  of  Brooklyn  of  the  City  of  New  York  by  driving  wells  upon  four 
parcels  of  land,  which  it  was  proposed  to  acquire,  within  the  limits  of  that 

bOTOUgh. 

No  hearing  was  held  upon  this  application  and  on  April  29,  1912,  the 
petition  was  withdrawn  by  the  New  York  City  authorities. 
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APPLICATION   103. 

BTATE  OF  NEW  YOEK  —  COITOERVATION  COMMISSION. 

In  the  Matt«r 
of  the 
Application     ot     the.   Water     CommiaBioners 
of  the  UAnHABSBT-LAXKTiLLE  Watis  D18- 
moT  of  the  town  of  North  Hempstead,  con 
of  Nusau,  State  of  New  York,  for  the  ap- 
proval of  its  maps  and  plani  for  a  new  water 
anpply. 

Application  filed  October  24,  1911. 
Hearing  December  8,  I&ll. 
Dedaion  December  80,  1011. 
Approved. 

The  petition  and  other  papers  filed  and  evidence  taken  at  the  hearing 
■how  that  — 

1.  On  the  23d'  da^  of  M^,  1911,  the  ManhaHaet- Laker  11  le  Water  District 
was  duly  established  b;  order  of  the  Town  Board  of  the  Town  of  North 
Hempstead,  in  acoordance  with  article  13,  sections  282  to  2S5  of  the  Town 
Law. 

2.  On  the  same  day  Messrs.  Daniel  S.  Wooley,  Owen  P.  Eennedy,  and  John 
H.  Belknap  were  by  said  town  board  appointed  Water  CommissiODets  of 
said  district,  and  said  Commissioners  subsequently  thereto  duly  qualified 
for  said  office  of  Water  Comnusaionei  of  said  district. 

3.  On  October  84,  1911,  the  said  Commissioners  of  the  said  water  district 
filed  a  petition  with  the  Conwrvation  Commission  for  the  approval  of  its 
maps  and  plans,  together  with  said  maps  and  plans  and  other  documents. 

4.  After  due  publio  notice,  a  heariog  was  held  on  the  8th  day  of  Dec^nber, 
1911,  at  the  Manhasset  Town  Hall  by  Commissioner  John  D.  Moore. 

5.  The  number  ot  inhabitants  in  said  district  is  2,800.  The  total  an- 
•eased  valuation  of  the  property  included  in  the  district  is  91,605,813  as 
shown  by  the  assessment  roll  of  1910,  with  no  outstanding  obligations  against 
the  district  as  a  water  district. 

S.  The  present  water  supply  tor  the  inhabitants  of  said  district  is 
obtained  almost  entirely  from  shallow  wells,  furnishing  no  fire  protection 
and  water  of  variable  quality. 

7.  The  proposed  supply  is  to  be  taken  from  the  well  known  underground 
supplies  of  Long  Island,  whose  uniform  purity  and  general  ezcellCDce  has 
been  well  ettablished  by  long  use.  The  good  quality  of  the  proposed  supply 
is  further  shown  by  an  analysis. 

B.  The  plans  and  estimates  have  been  prepared  by  competent  engineers. 

9.  The  estimated  cost  ot  the  entire  work  is  $140,630. 

10.  No  other  municipal  corporation  or  civil  division  of  the  State,  or  the 
inhabitants  thereof,  will  be  affected  by  the  plans  of  the  petitioners,  and  no 
indirect' damages  will  result  from  the  eicecution  thereof,  and  as  to  direct 
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damagea  a  juBt  and  equitable  plan  to  determine  and  provide  payment  therefor 
has  been  devised,  eaid  plan  being  to  purcliase  required  lands  when  practicable 
and  otherwise  to  Acquire  tbem  bj  condemnation  proceedings  in  accordance 
witli  law. 

11,  Ko  objections  were  filed  and  there  were  no  adverse  appearances  at  the 
hearing. 

The  Commission,  therefore,  finds  and  determines: 

first.  That  the  plans  propoacd  for  tlie  Manhaseet-LakeTille  water  dis- 
trict are  justified  by  public  neceaeitj'. 

Beoond.  That  such  plana  are  just  and  equitable  to  the  other  municipalities 
and  civil  diviaions  of  the  State  afleoted  tberebj,  and  to  the  inhabitants 
thereof,  particular  consideration  being  given  to  their  present  and  future 
ueee&eitiee  for  sources  of  water  supply. 

Third.  That  said  plans  make  fair  and  equitable  provisions  for  the  de- 
termination and  payment  of  any  and  all  damages  to  persons  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plans, 
or  the  acquiring  of  lauds. 

The  Commission  does,  therefore,  approve  the  plana  submitted  and  grant 
the  application  of  the  petitioner. 

In    witness    WHiSBOr,    the    State    Conservation    Commisaion    hath 
caused  this  determination  and  approval  to  be  signed  by  the  Com- 
mission  and  caused  its  official  aeal  to  be  affixed  hereto  and  the  same, 
[l.  a.]    with  all  plans,  mapa  and  other  documents  relating  thereto,  filed  in 
its  office  in  the  city  of  Albany,  this  20th  day  of  December,  1011. 
CONSERVATION  COMMISSION, 
Geo.  E.  Vai»  Keitnen, 
Jaubs  W.  Fleuino, 
johit  d.  moobe, 
By  the  Commission:  CommtMionera. 

AiACBT  E.  HoTT, 

Beoretary  to  Commir»ion. 


APFLICATIOM   104. 

STATE  OF  NEW  YORK— CONSEEVATION  COMMISSION. 


In  the  Matter 
of  the 
Application  of  the  Village  of  AxOTUt  (or  the 
approval  of  its  plans  for  the  construction 
of  a  Water  Works  System. 


Application -filed  December  B,  1011. 

Hearing  at  Arygle  January  5,  191E. 

Decision  February  B8,  IftlS, 

Approved. 

The  petition  of  the  village  of  Argyle  by  its  Board  of  Tmstees,  togeUier 
witb  the  maps,  plane  and  profiles  and  the  proof  produced  at  the  hearing  held 
in  the  village  of  Argyle  on  January  5,  Iflll,  set  forth  the  following  facta: 
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The  village  of  Argjle  was  iBai>rporat«d  under  Chapter  fi?  d  ihe  Laws  of 
1838  and  reincorporated  under  Chapter  871  of  the  Laws  of  IBTO  t,l  a  vpecHal 
elecUon  held  August  29,  1899.  The  village  had,  at  the  Hst  enHiu,  £35  in- 
hahitknta  and  haa  about  the  same  number  at  the  present  time.  The  present 
MWMed  valuation  ie  $90,837  and  there  is  bo  b<mded  indebtednew  whatever. 

At  preaent  there  ia  no  public  water  supply  syBtem  in  the  tdwn,  drinkrag 
water  of  poor  quality  being  obtained  from  wells  or  eiatems.  Fire  protection 
it  given  only  by  an  old  hand  fire  engine,  which  takes  water  from  these 
same  wells  or  from  the  Moies  Kill  which  ia  frequently  dry  in  the  summer 
months. 

At  a  special  election  held  November  16,  mi,  a  village  liond  iasue,  -to  the 
amount  of  (12,600  for  the  purpose  of  installing  and  establiabing  a  syfftem 
of  water  anpply  for  the  village,  the  wa.ter  to  be  takai  from  Summit  Lake, 
was  authorized  by  nnanimona  vote. 

The  Board  of  Trustees  of  eaid  village  employed  E.  H.  Wellea,  a  civil  en- 
gineer, to  prepare  mapa  and  plans  and  the  maps  and  plans  prepared  by 
the  said  Welles  were  approved  and  adopted  by  the  Trusteea  and  anbmitted 
for  approval  with  the  application. 

The  proposed  source  of  supply  is  Summit  Lake,  about  two  miles  south- 
east of  the  village.  It  ia  propoaed  to. draw  off  the  water  by  meana  of  a  pipe 
line  laid  in  a  tunnel  now  being  constructed  for  the  Washington  County 
Aimshouae,  delivering  it  by  gravity  to  a  small  reservoir  near  the  village 
and  from  thence,  also  by  gravity,  through  the  streets  of  the  village  by 
suitable  pipes  and  maina.  Suitable  Qre  hydrants  are  provided  and  the  pres- 
sure will  be  such  that  no  pumping  of  Sre  engine  streama  will  be  required. 
It  appears  that  Summit  Lake  may  reasonably  be  expected  to  supply  more 
than  enough  water  for  the  needs  of  the  village  for  some  years  to  come. 

Analyses  of  the  waters  of  the  lake  ahow  considerable  quantities  of  unde- 
eomposed  organic  matter  and  fecal  organiama  were  moderately  prevalent. 
It  was  shown  that  this  condition  waa,  in  part,  due  to  the  fact  that  the 
samples  were  taken  at  the  time  of  the  fall  overturn  when  the  condition  of 
the  lake  was  at  its  worst,  and  that  any  direct  contamination  of  the  lake 
that  might  now  exist  could  be  readily  prevented  by  certain  proposed  changes 
in  the  location  of  existing  buildings  and  by  the  enforcing  of  suitable  regula- 
tions by  the  local  health  authorities. 

Objection  to  the  proposed  diversion  of  water  from  Summit  Lake  was  made 
by  certain  property  owners  along  the  lake  twd  Hte  outlet  thereto,  who 
claimed  that  no  proviaion  had  been  made  for  payment  to  them  of  damages 
caused  by  lowering  of  water  level  in  Wee  and  outlet  by  the  proposed  diver- 
sion. It  appeared  that  the  probable  maximum  lowering  vf  the  lake  surface 
due  to  Uie  anticipated  eonaumption  4rf  H>e  yi«eeat  population  -would  be  leea 
than  an  inch  and  that  tiie  outlet  was  art,  pvMcnt  dry  tat  some  moatbi  out 
of  each  year.  It,  therefore,  appean  fkat  the  village  wUl  be  flBBBdally  Mm 
to  pay  for  such  damages  as  might  be  lawarded  ta  theae  «lainanta. 

Summit  Lake  is  to  be  used  aa  a  aouroe  vT  water  avpply  far  the  WaA- 
Ington  County  Almshouse;  no  other  water  supply  vyetcm  bas  been  shirrs 
to  be  supplied  from  this  source.  This  lake  afpuaiv  to  te  the  proper  vid 
logieal  Boures  of  water  aupj^  for  flna  ^iDsgc. 

The  worka  which  it  ia  proposed  to  omBtnvt  can  be  MiMy  ««B«tr«cted 
along  the  general  lines  shown  by  the  plane  submitted. 
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The  Commiuion,  therefore,  ftttdB  mad  determmea : 
First.  Th«t  the  plane  propoBed  are  justified  by  public  neeeuity. 
Second.    That  iaid  plans  proTide  for  proper  and  safe  eoustniction  of  all 
work  coimected  therewith. 

TMrd.  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unnecesaary. 

FourtK  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  6tat«  affected  thereby,  and  to  the 
inhabitautB  thereof^  particular  consideration  being  given  to  their  present 
and  future  neceaaities  for  sources  of  water  supply. 

PHftk.  That  said  plans  make  fair  and  equitable  provision  for  the  determina- 
tion and  payment  of  any  and  all  damages  to  persons  and  property,  both  direct 
and  indirect,  which  wil  result  from  the  execution  of  said  plans. 

In  WITNES8  WHEBBor,  the  Conservation  Commission  has  caused  thia 
determination  and  approval  to  be  signed  by  the  Commission  Bad 
has  caused  its  offlcial  seal  to  be  affixed  hereto,  and  has  filed  the 
[l.  b.]  same,  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  26tb  day  of  Febru- 
ary, 1912. 

OONSEHVAHON  COMMISSION, 
Geo.  E.  Vah  Kenntr, 
Jakes  W.  Flbuiko, 
John  D.  Moore, 

CommitEionvn. 

AFFLIOATIOK    105. 

STATE  OF  NEW  YOKK  —  CONSERVATION  COMMISSION. 

In  the  Matter 
of  the 
Application  of  the  Staatsbubo  Wateh  Cou- 
PAHT  for  the  approval  of  its  maps,  and  plans 
for  the  extension  of  its  mains  in  the  towns 
of  Hyde  Park  and  Rhinebeek. 

Application  filed  December   11,   1811. 

Application  approved  January  25,  1912. 

This  is  a  proceeding  had  upon  the  application  of  the  Stoatsburg  Water  Com- 
pany, filed  December  11,  1911,  with  the  Conservation  Commission,  as  re- 
quired by  Article  9  of  the  Conservation  Law,  for  permission  to  extend  its 
mains  from  the  Village  of  Staatsbnrg  in  the  Town  of  Hyde  Park  into  the 
Town  of  Rhinecliff,  all  in  DntcbesB  county. 

The  petition  and  accompanying  papers  show  that  the  Staatsburg  Water 
Company  Is  a  domestic  corporation  duly  organized  under  the  laws  of  the 
State  of  New  York;  that  said  corporation  on  March  0,  1908,  filed  with  the 
State  Water  Supply  Commission  on  application  lor  approval  of  maps,  plans, 
and  profiles  for  b  new  and  additional  water  supply  for  the  Village  of  Staata- 
burg,  which  application  was  granted  March  18,  IBOB;  that  said  corporation 
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thereupon  constructed  the  norlu  thus  approved  and  since  that  time  kaa 
(upplied  the  inhabituits  of  Mid  village  with  water;  that  during  the  Bununer 
of  ISll  laid  corporation  extended  it«  mains  into  the  Town  of  Rhinebeok 
for  the  purpose  of  supplying  certain  of  the  inhabitants  of  that  town  with 
water,  thty  being  without  any  public  supply;  that  said  corporation  had 
supposed  that  permission  for  the  construction  of  these  extenBiona  bad  been 
granted  in  the  original  approval,  but  that  finding  that  this  was  not  the 
case  now  aaks  for  such  approval  from  the  Conservation  Commission. 

It  was  found  upon  examination  ol  the  paperB  and  plane  submitted  that 
the  district  served  by  the&e  extenaionB  was  not  otherwise  provided  with  a 
public  supply  and  cannot  well  be  suppjied  from  any  other  existing  water 
works  syetem;  that  the  source  of  supply  used  by  the  applicant  gives  water 
of  suitable  quality  and  in  quanti^  euffieient  to  supply  the  probable  popu- 
lation of   the  district  Mrved  for  many  years  to  come;   that  this  source  of 
supply  ifl  not  the  natural  or  proper  source  of  supply  tor  any  other  district; 
th&t  it  is  not  proposed,  nor  was  it  necessary  to  acquire  any  land  for  these 
extensions,   they  being   laid  in   public   roads;   and  that  the  constructioD,   as 
shown  by  the  plans,  was  that  which  is  customary  in  such  cases. 
It  wae  not  deemed  neceeeary  to  hold  a  hearing. 
The  Conservation  Commisalon,  therefore,  determines: 
Fint.  That  the  plans  proposed  are  justified  by  public  necessity. 
Seoond.  That  said  plans  provide  for  proper   and   safe   construction   of  all 
work  connected  therewith. 

ThirA.  Tliat  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unneeeesary. 

fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby,  and  to  Uie 
inhabitants  tiiereof;  particular  consideration  being  given  to  their  present 
and  future  necessities  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  determina^ 
tioD  and  payment  of  any  and  all  damages  to  persons  and  property,  both 
direct  and  indirect,  which  will  result  from  the  execution  of  said  plans. 

In  wiTirass  wbxxxow,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  official  seal  to  be  affixed  hereto,  and  has  filed  the 
[l.  s.]  same,  with  all  maps,  plane,  surveys  and  other  papers  relating 
thereto,  in  its  office  in  the  city  of  Albany,  this  30th  day  of  Janu- 
ary, 1912. 

CONSERVATION  COMMISSION, 
Obo.  E.  Vah  Kehukn, 
Jakis  W.  Flehimo, 
JoHir  D.  MOOBE, 

CommiMtoner*. 
Alb^  E.  Hott, 

decretory  to  Oommiatian. 
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APPUCATIOM    106. 

Village  of  Albion,  Orlekna  eountj,  N.  ¥. 

Application  filed  Febrnarj'  1,  1912. 

Hearings  held  July  12,  July  18  and  July  26,  1B12. 

Petition  aaked  foi  approval  of  a  plan  to  take  water  from  two  driven  weUi 
south  of  the  Tillage  and  to  construct  a  complete  system  ol  diatribntioD 
piping  in  tbe  village,  water  from  the  wells  to  be  pumped,  aerated  and  filtered. 

The  Albion  Water  Works  Company  is  now  operating  in  this  village,  taking 
its  water  from  driven  wells,  from  Otter  Creek  at  Eagle  Harbor  and,  at  times, 
from  the  Barge  canal. 

Application  was  filed  February  I,  1912,  but  at  that  time  no  referendum 
vote,  authorizing  a  bond  issue  for  the  proposed  construction,  had  been  had. 
Petition  modified  June  14,  1912,  by  including  in  it  the  anthoriEation  of  the 
bond  Issue  by  vote  of  the  electore  on  Usy  31,  IBIZ. 

Three  hearings  have  been  held,  but  further  hearings  will  be  neceasary. 


APFLIOATION    107. 

STATE  OF  NEW  YORK— CONSERVATION  COMMISSION. 


In  the  MatUr 

of  the 

Application 

of     the     Water      CommisBionerE 

of  the  Eabt  WiixiBTOH  Watkb  Distbict  in  | 

the    Town 

of    North     Hempstead,    NasBau 

county,  N. 

Y.,  for  the  approval  of  its  map. 

plans    and 

profiles    for    a    source   of   water 

supply. 

Application  filed  February  IB,  1912. 

Hearing  at  East  Williston  April  12,  1912. 

Decision  April  30,  1912. 

Approved. 

On  Feln-uary  18,  1912,  the  East  Williston  Water  District,  by  ito  Board 
of  Water  Commissioners,  filed  with  the  Conservation  Commission  an  appli- 
cation for  the  approval  of  its  proposed  acquisition  of  a  source  of  water  sup- 
ply and  of  the  maps  and  plans  of  the  water  works  construction  necessary 
to  provide  the  district  with  water  for  domeetjc  consumption  and  fire  pro- 
tection. The  proposed  source  of  supply  for  the  district  was  inspected  by 
one  of  the  Engineering  SAa.S  of  this  Commission  on  March  15,  1912.  Sub* 
sequent  to  due  notice,  published  in  the  Roaiyn  News  of  Roelyn  and  the 
North  Hempstead  Record  of  Great  Neck  Station,  a,  hearing  was  held  in  the 
East  Williston  Fire  Halt,  East  Williston,  on  April  12,  1912.  At  this  hear- 
ing the  Commission  considered  the  petition,  msps  and  plans  submitted, 
examined  witnesses  and  heard  arguments  for  the  project,  as  shown  by 
the  minutes.    No  objectors  to  the  proposed  work  appeared. 
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Alter  due  atud^  of  the  petition  and  ita  exhibit*,  evidence  and  arguments 
givea  at  the  hearing  and  the  report  ol  the  Commibsion's  Engineer,  it  i4>pear8 
as  follows: 

The  Eaat  WiUiston  Water  District  covert  the  unincorporated  Tillage  of  East 
Williston,  lying  in  the  southerly  part  of  the  town  of  North  Hempatead,  Nas- 
sau count;,  northeast  of  and  adjoining  the  village  of  Mineola. 

The  water  district  was  duly  established  by  the  Town  Board  of  town  of 
North  Hempstead  on  Hovember  24,  1611,  as  provided  by  section  282  of  chapter 
63  of  the  Laws  of  1909.  The  Board  of  Water  Commisaioners  was  appointed  on 
tb«  l&th  of  December,  1011.  The  present  population  of  the  district  is  ap- 
proximately 326  and  the  assessed  valuation  $276,000. 

There  is  at  the  present  time  no  public  water  supply  or  sewerage  system 
within  the  district.  Water  for  domestic  purposes '  is  now  obtained  from 
private  wells,  ciiiefly  of  the  driven  type,  and  there  is  practically  no  fire 
protection. 

The  board  of  water  commissioners  of  the  district  engaged  the  firm  of 
Fairfield  A.  Dow  as  engineers,  to  prepare  plans  and  estimates  for  a  water 
supply  system.  The  plans,  estimates  and  report  of  these  engineers  were 
submitted  with  the  application. 

It  is  proposed  to  obtain  water  by  purchase  from  t^e  municipal  plant  of 
the  village  of  Mineola.  This  watec  is  obtained  from  two  12-inch  driven  wells 
which  are  said  to  be  about  ninety  feet  deep,  in  which  the  water  stands 
thirty-five  feet  below  the  surface  of  the  ground.  From  these  wells  the 
water  is  pumped  by  gasoline  engines  against  seventy  pounds  pressure  into 
a  standpipe  of  100,000  gallons  capacity.  The  present  rate  of  pumping  is 
approximately  70,000  gallons  per  day,  and  the  present  population  of  the 
village  of  Mineola  is  about  2,200. 

The  village  of  Mineola  has  olTered  to  extend  an  B-incb  pipe  from  its  stand- 
pipe  to  the  village  limits,  adjacent  to  the  water  district,  and  from  this 
pipe  to  supply  the  district  with  water  at  the  Mineola  standpipe  pressure 
for  the  sum  of  14  cents  per  thousand  gallons,  provided  that  the  minimum 
payment  in  any  one  year  shall  not  be  less  than  $400.  These  Mineola  wells 
ought  to  yield  more  than  sufficient  water  to  supply  the  additional  popula- 
tion which  will  become  tributary  to  them  by  the  construction  of  the  pro- 
posed works. 

The  analysts  of  the  Mineola  well  water,  submitted  with  tba  application, 
does  not  indicate  any  pollution  and  shows  the  water  to  be  of  excellent  sani- 
tary quality  and  of  fair  quality  in  other  respects.  An  examination  of  the 
ground  around  the  wells  does  not  show  any  reason  to  fear  direct  contamina- 
tion. The  area  is  fenced  and  grown  up  to  grass.  It  is  about  the  same 
general  level  as  the  surrounding  country,  somewhat  higher  than  the  railroad 
tracks  which  are  adjacent  to  it;  it  is  so  far  from  the  nearest  buildings, 
and  the  water  tables  lies  at  such  a  depth  as  to  make  it  improbable  that 
direct  contamination  from  cesspools  can  reach  the  water. 

It  is  proposed  to  lay  caat-iron  pipes  through  the  streets  in  the  district, 
connecting  these  with  the  S-inch  line  from  the  Mineola  standpipe  at  the 
village  boundary.  At  this  point  a  meter  will  be  inetalled  in  a  suitable 
chamber  in  order  that  the  water  used  may  be  accurately  measured.  Fire 
faydrante  are  to  be  installed  at  suitable  intervals.  The  piping  appears  to 
be  well  arranged  and  of  efficient  size  to  give  fair  fire  protection  at  all  poinla. 
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The  eatimated  cost  of  the  works  is  about  $14,000,  iDcluding  superintendence, 
engiDeering,  etc.,  and  it  is  probable  that  tJie  worke  can  be  constructed  for 
this  sum. 

Whenever  the  growth  of  the  population  of  the  village  of  Mineola  causes 
the  consumption  of  that  place  to  equal  the  available  yield  of  the  wells,  the 
East  WilliBton  District  can  be  supplied  either  by  the  sinking  of  more  wells 
on  the  Mineola  property  or  by  sinking  welts  and  installing  a  pumping 
station  and  staudpipe  on  property  to  be  purchased  inside  of  the  district.  At 
the  present  time  it  appears  to  be  more  economical  for  it  to  buy  water,  but 
this  would  not  be  the  case  if  the  population  of  the  district  were  to  increase 
largely. 

As  far  as  can  be  judged  from  the  plans  submitted,  the  proposed  works 
will  be  safe,  if  well  built  with  proper  materials. 

All  piping  is  to  lie  laid  in  the  streetb  and  it  will,  therefore,  be  unneces- 
sary to  acquire  any  land  at  the  present  time. 

Practically  all  of  this  section  of  I>ong  Island  ia  supplied  with  water  from 
driven  wells  similar  to  those  at  Mineola,  so  that  the  only  altematiTe 
sources  of  supply  for  this  district  would  be  either  to  construct  their  own 
plant,  which,  as  mentioned  above,  would  be  more  expensive  at  the  present 
time  than  the  proposed  method  of  purchasing  the  water;  or  to  purchaae 
water  from  some  existing  supply  othef  than  Mineloa.  As  the  Mineola 
system  is  nearer  than  any  other,  this  latter  alternative  does  not  appear  to 
be  feasible. 

The  proposed  taking  of  water  by  this  district  does  not  aSect  the  supply 
of  any  civil  division  of  the  State  other  than  the  villsge  of  Mineola,  and  the 
needs  of  the  population  of  this  village  are  apparently  protected  by  the 
short  term  of  the  contract,  which  need  not  be  renewed  If  the  village  re- 
quires the  water  for  its  own  purposes  at  the  time  of  expiration. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear 
to  be  such  as  required  any  special  consideration  or  legislative  enactment  in 
order  that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  aboTe,  the  Commission  therefore  finds  and 
determines: 

First.  That  the  plans  proposed  are  justified  by  public  necessity. 

Second.  That  the  said  plana  provide  for  proper  and  sate  construction  of 
Sill  work  connected  therewith. 

Third,  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contsjni nation  and  that  filtration  is  at  present  unnecessary. 

Fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  Stato  affected  thereby  and  of  the 
inhabitants  thereof,  particular  consideration  being  given  to  their  present  and 
future  neceasitiea  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  determina- 
tion and  payment  of  any  and  all  legal  damages  to  persons  and  property,  both 
direct  and  indirect,  which  will  result  from  the  execution  of  said  plans. 

Therefore,  upon  the  above  grounds,  the  application  of  the  East  Williston 
Water  District  is  hereby  approved  and  permission  to  construct  the  desired 
works  is  granted,  subject  only  to  the  condition  that  this  construction  shall, 
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before  being  operated,  receive  the  furtber  approval  of  this  Commisaion,  aa 
provided  by  aectioD  S23  of  the  Conservation  Iaw. 

In  witness  WB^aor,  the  Conaervation  Commiuion  bos  caused  its 
determination  and  approval  to  be  eigned  by  the  Commisbion  and 
has  canaed  ita  official  seal  to  be  affixed  hereto,  and  has  filed  the 
[i.  B.]  same  with  alt  maps,  plana,  aurveya  and  other  papers  relating 
thereto  in  its  office  in  the  City  of  Albany  tbia  30tb  day  of  April, 
1912. 

C0N8EKVATI0N  COMMISSION, 
Geo.  E.  Tan  Kennen, 
Jakes  W.   Flemiko, 
John  D.  Moobe, 
AIjBixt  E.  Hott,  CommU»ioner». 

Beoretary  to  Commission. 


APFUCATION  108. 

STATE  OF  NEW  YORK  — CONSERVATION  COMMISSION. 


Id  the  Matter 
'of  the 
Application  of  tbe  Board  of  Trusteea  of  the 
VnxAflX  or  Muhjlvokt  for  approval  of  tbe 
engineering  and  financial  plana  for  acquisi- 
tion of  a  water  supply  system  in  the  Village 
of  Middleport. 


Application  filed  February  19,  1912. 

Hearing  held  at  Albany  April  4,  1912. 

Decision  April  15,  1912. 

Approved. 

On  February  19,  19)2,  tbe  village  of  Middleport,  by  its  Board  of  Trustees 
filed  with  the  Conaervation  Comroisaion  an  application  for  tbe  approval  of 
its  propoaed  acquiaition  of  a  source  of  water  supply  and  of  tbe  maps  and 
plana  of  the  water  works  construction  neceaaary  to  provide  the  village  with 
water  for  domestic  consumption  and  fire  protection.  Tbe  proposed  source 
of  supply  for  tbe  village  was  inspected  by  tbe  engineering  staff  of  this 
Commission  on  March  21st.  Subsequent  to  due  notice  published  in  the 
Orleans  Coamty  Tfeto*  and  tbe  Middleport  HeraM,  a  hearing  was  beld  at  the 
office  of  tbe  Conservation  Commission  in  Albany  on  April  4,  1912.  At  this 
hearing  the  Commission  considered  the  petition,  maps  and  plans  submitted, 
examined  witnesses  and  heard  arguments  for  and  against  the  project,  aa 
shown  by  tbe  minutes  and  briefs  of  tbe  petitioner  and  objectors. 

After  due  study  of  tbe  petition  and  its  exhibits,  evidence,  arguments  and 
brlefa  submitted  at  tbe  hearing  it  appears  as  follows: 

Middleport  is  a  village  in  tbe  easterly  part  of  Niagara  county,  situated 
on  the  line  of  the  Erie  canal.  Tbe  village  vraa  incorporated  under  the 
general  village  laws  in  or  about  tbe  year  18GT.  Tbe  present  popalation 
is  approximately  1,000  and  tbe  aaaessed  valuation,  according  to  tbe  last  as- 
t  roll,  $1,047,821. 
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At  the  present  time  there  is  neither  a  public  water  aupfity  nor  a  paMic 
sewerage  Byetem  in  the  village.  Permit  for  coBBtructioo  of  a  sewerage 
system  was  granted  the  village  authorities  by  the  State  Dep^tment  of 
Eealtb  oa  January  18th  and  by  the  Conaervatioii  Commissioii  on  March 
Zlst  of  the  current  year.  Fire  protection  is  now  afforded  by  on  old  fashioned 
Bre  engine  which  draws  water  either  from  the  canal  or  from  tanks  and 
cisterna  which  exist  in  various  parts  of  the  village.  The  supply  eo  afforded 
is  inadequate  for  proper  fire  protection,  particularly  during  the  season 
when  the  canal  is  empty.  Water  for  domestic  purposes  is  obtained  from 
wells  situated  in  various  parts  of  the  village.  These  welts  are  usually  of 
the  driven  type  and  of  moderate  depth,  yield  but  a  limited  supply  and  are 
in  danger  of  contamination  from  neighboring  cesspools. 

On  January  31,  1812,  the  voters  of  the  town  were  asked  to  pass  up<H)  a 
proposed  bond  issue  of  $57,000  for  the  (Kiuetniction  of  a  sewerage  system  and 
$49,000  for  the  construction  of  a  water  supply  system.  This  proposition  was 
carried  by  a  large  majority. 

The  Board  of  Trustees  of  the  village  engaged  Mr.  Charles  C.  Hopkins  as 
engineer  to  prepare  plans  and  estimates  for  the  proposed  water  supply 
system.  This  was  done  and  Mr.  Hopkins'  report,  estimate,  maps  and  draw- 
ings were  submitted  with  the  application. 

It  is  proposed  to  obtain  water  from  a  well  or  wells  now  existing,  or  to  be 
sunk  at  a  distance  of  approximately  2  1/3  miles  southerly  and  we&terly  from 
the  village.  These  wells  are  upon  the  top  of  a  broad,  low  ridge  about  a  mile 
south  of  the  New  York  Central  tracks.  A  large  well  has  been  excavated 
at  this  point  and  two  driven  wells  put  down  nearby.  Extensive  tests  made 
under  Mr.  Hopkins'  direction  indicate  a  probable  continuous  yield  of  «ver 
A0,000  gallons  per  day,  which  he  estimates  will  be  sufficient  for  the  needs 
of  the  present  population  of  the  village. 

In  quality  the  water  appears  to  be  suitable  for  domestic  use.  The  analysis 
■ubmitt«d  with  the  application  does  not  indicate  sewage  pollution,  nor  any 
objectionable  constituents,  except  that  the  water  ia  decidely  bard,  as  is  to 
be  expected  from  a  ground  water  in  a  limestone  region.  The  wells  are  re- 
mote from  any  building,  in  a  field  which  ia  suitable  only  for  pasturage,  and 
it  appears  that  if  a  suitable  area  about  them  is  fenced  to  keep  cattle 
away  from  the  immediate  neighborhood,  that  there  is  little  danger  to  fear 
from  direct  contamination. 

It  is  proposed  to  excavate  a  large  well,  sixty-five  feet  In  diameter  and 
fourteen  feet  deep  which  will  have  a  capacity  of  100,000  gallons,  will  be 
lined  with  concrete  and  to  which  the  nearest  driven  well  will  be  connected. 
If  necessary,  other  driven  wells  will  be  sunk  in  the  neighborhood  and  also 
connected  with  the  large  well  which  will  serve  as  a  storage  reservoir  as  well 
as  a  collecting  tank. 

Adjacent  to  the  large  well  it  is  proposed  to  inetal  two  pumps  —  one  of 
100,000  gallons  capacity  for  ordinary  purposes  and  one  of  800,000  gallons 
for  flre  purposes.  These  pumps  will  probably  be  electrically  operated  and 
the  smaller  one  automatically  controlled  by  a  pressure  governor.  The  pumps 
will  draw  water  from  the  large  well  and  deliver  it  through  an  8-inch  main 
laid  in  the  highway  to  a  standpipe  which  it  is  proposed  to  construct  within 
a  mile  of  the  village  on  a  alight  eminence.     From  the  standpipe  water  will 
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pftsa  into  the  village  and  be  distributed  thicmgh  the  Btreete  bj  the  usual 
aystem  of  dietribution  piping.  This  piping  appeon  to  be  well  arranged, 
cvDBidering  the  necewity  of  keeping  the  cost  down  to  a  minimum,  hydrants 
are  provided  at  auitable  intervale  and  tlie  pressure  and  sims  are  sufficient 
to  give  fair  Are  protection  in  all  parts  of  the  village  which  it  is  proposed 
to  pipe.  The  amount  of  the  appropriation  appears  to  be  sufBcient  to  cover 
the  cost  of  the  proposed  works. 

As  far  as  can  be  judged  from  the  plans  submitted,  the  proposed  works 
will  be  safe,  if  well  built  with  proper  materials. 

In  order  to  eonstruct  this  proposed  sf  stem,  it  will  be  necessary  to  pur- 
chase two  parcels  of  land  —  one  of  two  acres,  which  is  the  lot  on  which 
the  wells  have  been  sunk;  the  other  of  onethird  acre,  tiie  lot  on  which 
the  Btandpipe  is  to  be  erected.  Practically  all  the  piping  is  to  be  laid 
in  public  streets  and  roads. 

Certain  alternative  sources  of  supply  have  been  eoneidered.  These  are: 
surface  streams  in  the  neighborhood,  but  the  flow  in  them  is  extremely 
variable  and  the  quality  of  watei  uich  that  it  would  probably  require  filtra- 
tion;  the  waters  of  the  Erie  canal,  which  are  entirely  unsuitable  for  sani- 
tary reasonsi  and  wells  in  other  Localities  —  these  have  not  been  looked  into 
with  care,  as  proepecting  for  water  is  «n  ezpensiTe  process.  It  appears  to 
be  impoBsible  for  this  village,  acting  alone,  to  obtain  any  gravi^  source  of 
supply,  except  at  prohibitive  cost. 

While  it  is  difficult  or  impossible  to  trace  the  origin  and  course  of  flow 
of  a  ground  water  supply,  it  does  not  i^>pear  that  the  source  which  the 
village  proposes  to  take  is  now  used  by  any  other  civil  division  of  the 
State,  or  that  it  is  the  logical  source  of  supply  for  any  other  locality.  The 
nearest  place  to  the  wells,  except  Uiddleport,  is  the  unincorporated  village  of 
Oasport,  which  at  the  present  time  is  not  supplied  with  water  and  which 
doubtless  could  be  supplied  from  wells  nearer  that  village  than  those  now 
under  discussion. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to 
be  such  as  require  any  special  consideration  or  Ic^slative  enactment  in  order 
that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  determines  and 
finds: 

First.  That  the  plans  proposed  are  justifled  by  public  necessity. 

Second.  That  the  said  plans  provide  for  proper  and  safe  construction  of 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unnecessary. 

Fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby  and  of  the 
inhabitants  thereof,  particular  consideration  being  given  to  their  present  and 
future  necessities  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  de- 
termination and  payment  of  any  and  all  legal  damages  to  persons  And  prop- 
erty, both  direct  and  indirect,  which  will  result  from  the  execution  of  said 

Therefore,  upon  the  above  grounds,  the  application  of  tlie  village  of  Middle- 
port  is  hereby  approved   and  permission   to  construct  the  desired  worka  is 
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gruiled,  eabject  to  fuitbei  inspection  hj  thia  Commission,  as  provided  bj 
section  623  of  the  Conserration  La,w. 

Ik  V1TBK8B  VHEBEor,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  the  Oomniis«ion  and 
hM  caused  its  ofllcial  seal  to  be  affixed  hereto,  and  baa  filed  the 
[l,  8.)  same  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  l&th  day  of  April, 
1912. 

CONSERVATION  COMMISSION. 
Oeo.  E.  Van  Kzhnen, 
Jaues   W.   Flkkikg, 
JOH\  D.  Moore, 

Commiaaionert, 
Juxtxr  E.  HoTT, 

Secretory  to  Commwtion. 


WATEB  STTPFLT  APPUOATION  NO.   109. 

STATE  OF  NEW  YORK  CONSERVATION  COMMISSION. 

In  the  Matter 

of  the 
Application  of  the  Baldwin  Water  Coufakt 
to  the  Conservation  Commission  for  the  ap-  - 
proval  of  its  maps,  plane  and  profiles  f< 
new  wat«r  supply  and  new  sources  of  water 
supply. 

PeUtioD  filed  March  29,  I9I2. 

Hearing  held  at  Baldwin,  April  26,  1912. 

DeciBiou  May  6,  1912. 

Approved. 

On  March  29,  1912,  the  Baldwin  Water  Company,  by  its  president,  filed 
with  the  Conservation  Commission  an  application  for  approval  of  its  pro- 
posed acquisition  of  a  source  of  water  supply  and  of  the  maps  and  plans  of 
the  water  worlu  construction  necessary  to  provide  water  for  domestic  con- 
sumption to  what  is  known  as  the  Eighth  Election  District  of  the  town  of 
Hempstead,  Nassau  county.  The  proposed  source  of  supply  for  the  district 
was  inspected  b;  one  of  the  engineering  staff  of  this  Commission  on  April  12, 
19121. 

Subsequent  to  due  notice  published  in  the  Sovlh  Bide  Observer  of  Kock- 
ville  Center  and  the  ?7usau  Gottntg  RevieiD  of  Freeport,  a  hearing  was  held 
in  Baldwin  Hall  at  Baldwin  on  April  26,  1912.  At  this  hearing  the  Commis- 
sion considered  the  petition,  maps  and  plans  submitted,  examined  witnesses 
and  heard  arguments  for  the  project,  ae  shown  by  the  minutes.  No  objectors  ' 
of  the  proposed  worlc  appeared.  Subsequent  to  the  hearing  the  company 
reqneated  and  was  granted  permission  to  make  certain  changes  in  their  plans, 
these  modifications  not  being  of  a  nature  such  ae  to  change  the  essential 
features  of  the  project. 
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After  due  stud;  of  the  petition  and  its  exhibits,  evidence  and  argumente 
given  at  the  hearing,  the  report  of  the  CommisBion'B  engineer  and  the  plans 
M  modified,  it  appears  as  followi: 

The  Baldwin  Water  Company  is  a  domestic  corporation,  organized  under 
and  existing  by  virtue  of  Article  8  of  the  Transportation  Corporations  Law, 
its  certificate  of  incorporation  having  been  filed  in  the  ofilce  of  the  Secretary 
of  State  August  13,  1909,  and  in  the  ofBce  of  the  clerk  of  the  county  of 
Nassau  August  IT,  I(K)9.  The  authorised  capital  stock  of  the  company  is 
128,000  and  of  this  amount  99,100  hu  been  fully  paid  in  and  issued,  H.SOO 
baa  been  in  good  faith  aubscrfbed  for  and  tl,2S0  paid  on  account  thereof. 
The  franchise  of  the  company  coven  that  portion  of  tbe  town  of  Hempet«ad 
known  ae  the  Eighth  Election  District.  The  population  of  this  district  ii 
estimated  as  between  2,600  and  3,000. 

There  is  at  the  present  time  no  public  water  supply  within  this  district. 
Water  for  domestic  purposes  is  obtained  from  private  wella,  chiefly  of  the 
driven  type  and  there  is  no  fire  protection.  The  Baldwin  Water  Ctoapany 
has  not  made  any  contract  with  the  town  of  Hempstead  to  supply  water  for 
Are  purposes,  but  negotiations  with  the  town  to  that  end  are  to  be  entered 
into  in  tbe  near  future. 

The  Baldwin  Water  Company  engaged  the  firm  of  Smith  &,  Ualcomson,  of 
Freeport,  as  engineers  to  prepare  plans  and  estimates  for  a  water  supply 
system.  The  plans,  estimatee  and  report  of  these  engineers  were  submitted 
with  the  application. 

It  is  proposed  to  obtain  water  from  wells  to  be  driven  near  the  west  bank 
of  Millburn  creek.  Just  north  of  Seaman  avenue,  about  three-quarters  of  a 
mile  north  of  the  Long  Island  Railroad  tracks.  One  or  more  wella  will  be 
driven  as  neceeeary  in  order  to  supply  the  demand.  TheM  wells  are  to  be 
sunk  in  the  well-known  Ixing  Island  water  bearing  gravels,  and  it  appears 
that,  alttaoi^h  this  particular  section  is  not  as  prolific  in  water  as  some  others 
in  the  neighborhood,  that  a  sufficient  supply  can  probably  be  obtained. 

The  analyiis  of  water  obtained  from  a  test  well,  as  sutmiitted  with  the 
application,  indicates  that  the  water  will  be  of  excellent  sanitary  quality. 
An  examination  of  the  ground  around  the  wells  does  not  show  any  great 
danger  of  contamination  from  neighboring  buildings.  There  are  no  sewers 
near  it  and  the  nearest  buildings  are  some  distance  away.  This  particular 
section  is  grown  up  to  grass  and  trees  and  will  be  fenced.  The  direction  of 
movement  of  the  ground  water  is  such  that  any  sewage  which  would  tend 
to  get  into  it  from  the  buildings  nearest  to  the  site  of  tbe  wells  will  tend 
to  move  away  from  them,  so  that  the  chances  of  pollution  are  small. 

Water  from  the  wells  will  be  pumped  through  cant  iron  pipes  laid  in  the 
streets  in  the  usual  manner.  The  piping  appears  to  be  well  arranged  and  of 
sufficient  size  to  give  fair  fire  protection  when  hydrants  are  installed  for 
this  purpose.  The  piping  which  it  is  now  proposed  to  install  is  of  such  size 
as  to  enable  large  eitensions  to  be  made  a«  required. 

As  far  as  can  be  judged  from  the  plans  submitted,  the  proposed  structures 
will  be  sate,  if  well  built  with  proper  materials. 

The  estimated  cost  of  installing  the  aystem,  as  given  by  the  report  of  the 
company's  engineers,  is  $25,000.  It  appears  probable  that  ttiis  sum  is  suffi- 
cient to  cover  the  coat  of  construction  of  the  proposed  works. 
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Xbe  balk  ol  the  piping  will  be  laid  in  public  streeta  and  roads,  bo  that 
the  only  land  which  it  is  intended  ta  purebase  ia  a  lot  of  about  three  aeies 
covering  the  aite  of  the  wella  and  piping  station. 

Other  sources  of  supply  could  doubtlesa  be  obtained  in  the  district,  but 
they  would  all  be  of  very  similar  character  and  there  ia  little  choice  between 
them.  There  eeema  no  reason  to  suppose  that  the  selected  location  is  not  aa 
good  as  any  other. 

The  fiooeevelt  Water  Company,  village  of  Freepott,  village  of  Rockville 
Center  And  the  city  of  New  Yorlc  take  water  from  underground  souroes  neat 
this  district.  The  city  of  New  York  baa  some  wells  within  the  district  along 
the  line  of  the  Long  Tslsnd  railroad.  It,  however,  does  not  appear  that  the 
operation  of  the  proposed  works  of  the  Baldwin  Water  Company  will 
materially  affect  any  of  these  other  installationa. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to  be 
such  as  to  require  any  special  consideration  or  legislative  enactment,  in  order 
that  they  may  be  equitably  determined  and  paid. 

From    consideration   of    the    above,    the    commission    therefore    finds    and 
determines: 
First.    That  the  plana  proposed  are  justi&ed  by  public  neceaai^. 
Btoond.    That  the  said  plans  provide  for  the  proper  and  safe  construction 
of  ail  work  connected  therewith. 

Tlixrd.  That  said  plans  provide  for  proper  protection  of  tbe  supply  from 
contamination  and  that  filtration  is  at  the  present  time  unnecessary. 

fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  tbe  State  affected  thereby  and  of  the 
inhabitants  thereof,  particular  consideration  being  given  to  their  present 
and  future  necessities  for  sources  of  water  supply. 

Fifth,  That  said  plans  make  fair  and  equitable  provision  for  the  determina- 
tion and  payment  of  any  and  all  legal  damages  to  persons  and  property,  both 
direct  and  indirect,  which  will  result  from  the  execution  of  said  plans. 

Therefore,  upon  the  above  grounds,  the  application  of  the  Baldwin  Water 
Company  is  hereby  approved  and  permission  to  constr.uct  the  desired  works 
i»  granted,  subject  to  further  inapection  by  this  Commission  as  provided  by 
section  623  of  article  9  of  tbe  Conservation  Law. 

In  witkesb  whebeof,  tbe  Conservation  Commission  has  caused  its 
determination  and  approval  to  be  ugned  by  the  Commission  and 
has  caused  its  ofBeial  seal  to  be  aJBxed  hereto,  and  hae  filed  the 
[l.  b.]  same  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany  this  6th  day  of  May, 
1912. 

CONSERVATION  CMMMISSION. 
Obo.  F.  Van  Kernbh, 
Jaues   W.  Ft-eihnq, 
JoR.N  D.  MooBC, 

Commitsioiurt. 
Au^n  £.  HoiT, 

Secretary  to  Committion, 
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WATER  S1TFFI.T  APPUOATIOM  MO.   110. 

City  of  New  York  —  Schoharie  creek  sources. 

Application  filed  April  2,  191Z. 

Hearings  held  June  11  and  July  16,  1S12. 

This  petition  la  made  in  Gontinuation  of  water  supply  application  No.  1, 
in  which  the  city  aeked  for  permission  to  take  water  from  the  ao-called 
Catekill  sources  and  water  aupply  application  No.  2B,  in  which  permissioa  to 
utilize  the  watershed  of  Schoharie  Creek  as  a  source  of  water  supply  for  the 
city  was  asked,  which  applicatioa  was  discontinued  upon  the  request  of  the 
city  authorities  and  which  is  now  replaced  by  this  application. 

The  city  desires  to  build  a  reservoir  on  Schoharie  creek  just  above  the 
village  of  Prattsvllle  and  to  divert  all  the  flow  of  the  creek  above  that  point 
into  the  Aihokan  TeservDir,  now  lieing  constructed,  and  from  thence  to  the 


Further  hearings  will  be  held  upon  this  application. 


WATER  SOFFX.T  APPUOATIOK  HO.  111. 

STATE  OF  NEW  YORK  CONSERVATION  COMMISSION. 


In  the  Matter 

of  the 

Application  of  the  Villaoe  of 

Gbasdyhiw-os- 

Hudson,  for  approval  of  the  extension  of  thef 

mains  of   the   Spring  Valley 

Water  Works 

and  Supply  Company  into  the 

village. 

Petition  filed  April  3,  1912. 

Hearing  held  in  Nyack,  May  D,  1612. 

Decision  Hay  27,  1912. 

Approved. 

On  April  3,  191%,  the  village  of  Qrandview-on-Hudaon,  by  its  president, 
filed  with  the  Conservation  Commiasion  an  application  for  approval  of  the 
proposed  extension  of  the  mains  of  the  Spring  Valley  Water  Works  and  Sup- 
ply Company  into  the  village,  so  as  to  supply  water  for  domestic  purposes 
and  fire  protection  to  the  inhabitants  of  the  village. 

Subsequent  to  due  notice  published  In  the  SockUmd  County  Leader  of 
Spring  Valley,  the  Bearoh  Light  of  Pearl  River,  the  Rookland  Oountg  Demo- 
crat and  the  Star  of  Nyack,  a  bearing  was  held  in  the  Town  Hall  at  Nyock, 
May  0,  1912.  At  this  bearing  the  Cmnmiesion  considered  the  petition,  maps 
and  plana  submitted  by  the  applicant,  examined  witnesses  and  beard  argu- 
ments for  and  against  the  project,  as  shown  by  the  minutes.  This  hearing 
was  held  jointly  on  this  application  and  the  application  of  the  village  of 
Piermont-on-Eudsou  for  the  approval  of  the  plans  of  this  village  for  obtaining 
a  aouros  of  water  supply  from  the  Spring  Valley  Water  Works  and  Supply 
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Companf,  and  the  application  of  the  Spring  Valley  Wftter  Worlu  and  Supply 
Company  for  eirtending  its  existing  mains  into  theoe  villages.  The  village 
of  Nyack  appeared  in  opposition  to  these  applications. 

Aft«r  due  study  of  the  petition  and  its  exhibits,  evidence  and  arguments 
given  at  the  hearing,  it  appears  aa  follons; 

The  village  of  Qrand view-on- Hudson  is  a  municipal  corporation,  organized 
under  the  laws  of  the  State  of  New  York,  The  population  of  the  village  at 
the  present  time  is  estimated  as  about  400.  The  Spring  Valley  Water  Works 
and  Supply  Company  was  organized  in  1893  to  supply  wat«r  to  the  village  of 
Spring  Valley  and  has  been  and  is  now  supplying  water  for  domestic  and 
Hre  purposes  to  that  village. 

At  the  prraent  time  there  is  no  public  water  supply  system  within  the 
village.  Water  for  domestic  purposes  is  obtained  from  private  wella  and 
small  springs,  and  there  is  practically  no  fire  protection. 

On  the  20th  day  of  September,  1011,  the  village  made  a  contract  with  the 
water  company,  whereby  the  said  company  undertook  to  extend  its  mains  into 
the  village  t«  establish  and  maintain  lire  hydrants  and  to  supply  water  for 
the  purpose  of  Gre  protection. 

The  water  supply  o(  the  Spring  Valley  Water  Works  and  Supply  Company 
is  to  be  obtained  from  six  driven  wells  in  the  village  of  Spring  Valley. 
Pumping  tests  conducted  upon  four  of  these  wells  seem  to  indicate  that  a 
continuous  yield  of  2,000,000  gallons  per  da;  could  be  obtained  therefrom. 
The  population  of  the  district  to  be  supplied  with  water  by  the  company, 
including  the  village  of  Spring  Valley,  is  estimated  at  the  present  time  to 
be  not  over  9,000.  This  would  indicate  that  the  maximum  coasumptitoi  for 
some  years  to  come  would  not  be  over  500,000  gallons  per  day. 

Analyses  of  water  from  these  wells,  submitted  with  the  application,  indi- 
cate that  the  water  is  of  suitable  quality  for  domestic  consumption  and  that 
purification  will  be  unnecessary. 

Water,  as  stated  above,  is  to  be  obtained  from  six  driven  wells  in  the  vil- 
lage of  Spring  Valley.  These  wells  are  spaced  about  240  feet  apart  and  are 
from  320  to  400  feet  in  depth.  Water  from  the  wells  will  be  pumped  to  a 
reservoir  which  it  is  proposed  to  construct  with  a  capacity  of  E,OOO,OO0  gal- 
lons and  a  flow  line  at  elevation  of  430.  From  this  reservoir  the  water  will 
be  conducted  through  a  20-inch  pipe  as  far  as  Pearl  river  and  for  the  remain- 
ing distance  to  Orandvjew  through  a  IZ-inch  pipe.  Connecting  pipes  of 
various  sines  will  be  laid  where  necessary  to  supply  consumers. 

The  village  of  Qrandview  does  not  contemplate  the  construction  ol  any 
water  supply  works,  or  the  acquisition  of  any  land.  The  village,  as  a 
municipality,  will  deal  with  the  company  only  in  the  matter  of  obtaining 
water  for  fire  protection.  The  company  will  supply  water  to  such  of  the 
inhabitants  of  the  village  as  desire  to  make  connections  with  its  main*  and 
will  deal  with  them  directly. 

The  only  obvious  alternative  source  of  supply  for  the  village  of  Grandview 
is  the  Hackensack  river,  which  is  now  used  as  a  source  of  supply  for  the  vil- 
age  of  Nyack,  or  the  Sparkill  back  of  Piermont.  Both  of  these  supplies  are 
decidedly  contaminated  and  water  from  them  will  have  to  be  pumped  in  any 
case.  Water  from  the  wells  in  Spring  Valley  should  be  used  primarily  for 
tb«  inhabitants  of  the  village  of  Spring  Valli'v.     After  them  the  inhabitants 
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of  the  villagea  of  P«arl  River  and  N&nnet  would  have  prioT  clftjm.  It  appearB, 
however,  tbat  there  is  sulBcieDt  wnter  to  supply  all  these  villages,  as  well  as 
Grandview,  Piennout,  SparkiU,  Tappan  and  other  sections  with  wat«r  for 
some  years  to  come,  and  that,  if  at  a  future  date  it  became  necesBary  to  en- 
large this  supply,  filtered  water  from  the  Hackensack  or  elsewhere  could  be 
pumped  into  the  mains  which  it  ii  now  proposed  to  lay. 

The  l%al  damages  which  may  be  caused  by  this  work  do  not  appear  to  be 
such  as  to  require  any  special  consideration  or  legislative  enactment  in  order 
that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  finds  and 
def ermines ; 

Firtt.    That  the  plans  proposed  are  justified  hy  public  necessity. 
Second.     That  the  said  plans  provide   for  proper  and  safe  construction  of 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unnecessary. 

Fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby  and  of  the  inhab- 
itante  thereof,  particular  consideration  being  given  to  their  present  and 
future  necessitiee   for  sourcea   of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  deter- 
mination and  payment  of  any  and  all  legal  damages  to  persons  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plans. 

Therefore,  upon  the  above  grounds,  the  application  of  the  village  of  Grand- 
view-on-Hudson  is  hereby  approved  and  permission  to  construct  the  desired 
works  is  granted,  subject  to  further  inspection  by  this  Commission,  as  pro- 
vided by  section  OSS  of  the  conservation  law. 

In  wirmBa  whebeof,  the  Conservation  Commission  has  caused  its 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  catised  its  official  seal  to  he  afixed  hereio,  and  bas  filed  the 
[l.  s,]  same  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  ofiice  in  the  city  of  Albany,  this  87th  day  of 
May,  lftl2. 

CONSERVATION  COMMISSION. 
Geo.  E.   Van  Ewrnxif, 
Jambs  W,  FLBiaiia, 
John  D.  Moori, 

OommitiioMr*. 
Albert  E.  Hoyt, 

Beoretary  to  Commitsion. 
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■WATER  SUPFLT  APPLIOATIOH  HO.   112. 

STATE  OF  NEW  YORK  —  CONSERVATION  COMMISSION. 

In  the  Matter 

of  the 

Application  of  the  Villaoe  ot  Fiebmont-On- 

Hddsoit,  for  approval   of  the  extenBioa  ot 

the  mains  of  tbe  Spring  Vallejr  Waterworks 

and  Supply  Company  into  the  village. 


Petition  filed  April  10,  1B12. 

Hearing  held  in  Nyack,  May  9,  1612. 

Decision  Hay  27,  1812. 

Approved. 

On  April  19,  1S12,  the  village  of  Piermont-ou-Uudaon,  by  Its  board  of  water 
commisBioners,  filed  with  the  Conservation  CommiBsiDo  an  application  for 
approval  of  the  proposed  extension  of  the  mains  of  the  Spring  Valley  Water 
Worka  and  Supply  Company  into  tbe  village,  ao  as  to  supply  water  for  domes- 
tic purposes  and  fire  protection  to  the  inhabitants  of  tlie  village. 

Subsequent  to  due  notice  published  in  the  Rockland  County  Leader  of 
Spring  Valley,  the  Search  Light  of  Pearl  Rivar,  the  Rockland  County  Demo- 
crat, and  the  Star  of  Nyack,  a  hearing  was  held  in  tbe  town  hall  at  Nyack, 
May  9,  1912.  At  this  hearing  tbe  Commission  considered  the  petition,  maps 
and  plans  submitted  by  the  applicant,  examined  witneasea  and  heard  argu- 
ments for  and  against  the  project,  as  shown  by  the  minutes.  Thia  hearing 
was  held  jointly  on  this  application  and  the  application  of  tbe  village  of 
Grandview-on-Hudson  for  tbe  approval  of  the  plans  of  this  village  for  obtain- 
ing a  source  of  water  supply  from  tbe  Spring  Valley  Water  Works  and  Supply 
Company,  and  the  application  of  the  Spring  Valley  Water  Works  and  Sup- 
ply Company  for  extending  its  existing  mains  into  theae  villages.  The  village 
of  Nyack  appeared  in  opposition  to  these  applications. 

After  due  study  of  tlie  petition  and  its  exhibits,  evidence  and  arguments 
given  at  the  bearing,  it  appears  as  follows: 

The  village  of  Piermont-on -Hudson  is  a  municipal  corporation,  organized 
under  tbe  laws  of  the  State  of  New  York.  Tbe  population  of  the  village  at 
the  present  time  is  estimated  as  about  1,400.  The  Spring  Valley  Water 
Works  and  Supply  Company  was  organized  in  1S93  to  supply  water  to  the 
village  of  Spring  Valley  and  has  been  and  is  now  supplying  water  for  domes- 
tic and  ftre  purposes  to  that  village. 

At  the  present  time  there  is  no  public  water  supply  system  within  the  Til- 
lage. Water  for  domestic  purposes  is  obtained  from  private  wells  and  small 
springs,  and  there  ia  practically  no  fire  protection. 

On  the  20th  day  of  September,  191 1,  the  village  made  a  contract  with  the 
water  company,  whereby  the  said  company  undertook  to  extend  its  mains 
into  the  village  to  establish  and  maintain  fire  hydrants  and  to  supply  water 
for  the  purpose  of  fire  protection. 
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The  w»ter  aupply  oi  the  Spring  Valley  Water  Worbj  and'  Supplj  Compan; 
U  to  be  obtained  from  six  driTen  wella  in  the  village  of  Spring  Valley. 
PnmpiDg  tests  conducted  upon  foui  of  tbeM  wella  seem  to  indicate  that  & 
continuous  yield  ol  2,000,000  gallons  per  day  could  be  obtained  tbeTetTom. 
The  population  of  the  district  to  be  supplied  with  water  by  the  company, 
including  the  village  of  Spring  Valley,  ia  estimated  at  the  preaent  time  to  be 
not  over  0,000.  This  would  indicate  that  the  maximum  consumption  for 
•ome  yeara  to  come  would  not  be  over  600,000  gallons  per  day. 

Analyses  of  water  from  these  wella,  submitted  with  the  application,  indicate 
that  the  water  is  of  suitable  quality  for  domestic  consumption  and  that  puri- 
fication will  be  unnecessary. 

Water,  as  stated  above,  is  to  be  obtained  from  six  driven  wells  in  the  vil- 
lage of  Spring  Valley.  These  wells  are  spaced  about  240  feet  apart  and  are 
from  320  to  400  feet  in  depth.  Water  from  the  welb  will  be  pumped  to  a 
reservoir  which  it  is  proposed  to  construct  with  a  capacity  of  6,000,000  gal- 
lons and  a  flow  line  at  elevation  of  430,  From  this  reservoir  the  water  will 
be  conducted  tbrongh  a  20-inch  piife  as  far  as  Pearl  River  and  for  the  re- 
maining distance  to  Piermont  and  thence  to  Grandview  through  a  IZ-incb 
pipe.    Connecting  pipes  of  various  sizes  will  be  laid  where  necessary  to  sup- 

The  village  of  Piermont  does  not  contemplate  the  construction  of  any  water 
supply  works,  or  the  acquisition  of  any  land.  The  village,  as  a  municipality, 
will  deal  with  the  company  only  in  the  matter  of  obtaining  water  for  Are 
protection.  The  company  will  supply  water  lo  such  of  the  inhabitants  of  the 
village  as  desire  to  make  connections  with  its  mains  and  will  deal  with  them 
directly. 

The  only  obvioas  alternative  source  of  supply  for  the  village  ol  Piermont 
is  the  Hackenaack  river,  which  is  now  used  as  a  source  of  supply  for  the  vil- 
lage of  Nyack,  or  the  Sparkill  back  of  Piermont.  Both  of  these  supplies  are 
decidedly  contaminated  and  water  from  them  will  have  to  be  pumped  in  any 
case.  Water  from  the  wells  in  Spring  Valley  should  be  used  primarily  for 
the  inhabitants  of  the  village  of  Spring  Valley.  After  them  the  inhabitants 
of  the  villages  of  Pearl  Eiver  and  Nanuet  would  have  prior  claim.  It  ap- 
pears, however,  that  there  is  sufficient  water  to  supply  all  these  villages,  as 
well  as  Grandview,  Piermont,  Sparkill,  Tappan  and  other  sections  with  water 
for  some  years  to  come,  and  that,  if  at  a  future  date  it  became  necessary  to 
enlarge  this  supply.  Altered  water  from  the  Hackensack  or  elsewhere  could 
bt  pumped  into  the  mains  which  it  is  now  proposed  to  lay. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to  be 
such  as  to  require  any  special  consideration  or  legislative  enactment  in  order 
that  they  may  he  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  Snds  and 
determines: 

First.   That  the  plans  proposed  are  justifled  by  public  necessity. 

Beeond.  That  the  said  plans  provide  for  proper  and  safe  construction  of  all 
work  connected  therewith. 

Third,  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination     and  that  Dltration  is  a't  present  unnecessary. 

Fourth.    That  said  plans  are  just  and  equitable  to  the  other  municipal 
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corporatioiu  and  civil  divisioua  of  the  State  affected  thereby  and  of  the  in- 
habitantB  thereof,  particular  conaideiution  being  given  to  thdr  pretent  and 
future  neeesBities  for  Bonrcea  of  water  aupplj. 

Fifth.  That  eaid  plans  make  fair  and  equitable  proviaion  for  the  deter- 
ininatioD  and  payment  of  any  and  all  I^al  damages  to  perioDB  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plana. 

Therefore,  upon  the  above  grounds,  the  application  of  the  village  of  Pier- 
mont-on- Hudson  ia  hereby  approved  and  permission  to  constnict  the  deeiied 
works  is  granted,  subject  to  further  inspection  by  this  CommitiioD,  a*  pro- 
vided by  section  623  of  the  conservation  law. 

Iif  wiTNBas  WHEBIOF,  the  Conservation  Commission  has  caused  its 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  ita  official  aeal  to  be  affixed  hereto,  and  haa  filed  the 
[u  a.]  same  with  all  maps,  plans,  aurvejs  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  2Tth  day  of  May, 
1912. 

CON'SEEVATION  COMMISSIOX. 
Geo.  E.  Van  Kenhen, 
James   W,  Fleuino, 
John*  D.  Moobb, 

Commit. 
AI.BEBT  E.   HoiT, 

Secretary  to  Commitaion. 


WATEK  SUPPLY  APPLICATIOK  NO.   113. 

STATE  OF  NEW  YORK  — CONSERVATION  COMJIISSION. 

In  the  Matter 
of  the 
Application  of  tbe  Hartbpaij:  Waxes  DiaTRiCT 
of  the  Town  of  Greenburgh,  county  of  West   - 
Chester,  N.   Y.,   for  the  approval  of  the   e 
gineering  and  financial  plans  of  its  proposed 
water  supply  syatem. 

Application  filed  April  16,  11)12. 

Hearing  held  at  Hartadale,  May  20,   1912. 

Deciaion  June  4,  1912. 

Approved. 

On  April  IS,  1912,  the  Hartsdale  Water  District,  by  its  Board  of  Water 
Commisai oners,  filed  with  the  Conservation  Commission  an  application  for 
approval  of  its  proposed  acquisition  of  a  source  of  water  supply  and  of  the 
maps  and  plans  of  the  water  works  construction  necessary  to  provide  water 
for  domestic  consumption  and  fire  protection  to  the  Hartsdale  Water  Dis- 
trict. The  site  of  the  proposed  works  was  inspected  by  one  of  the  engineer- 
ing staO  of  this  Commission  on  April  20,  1912. 
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Subaequeot  to  dii«  notice  published  in  the  Daily  Keporttr  and  Ea*ti:rn 
Utatv*  Journal  ot  White  I'lainB,  a  hearing  was  held  in  the  Fire  Hall  at 
Hartsdale,  May  20,  11P12.  At  this  hearing  the  CommiSBioii  considered  the 
petition,  maps  and  plane  submitted,  examined  witneeses  and  beard  argu- 
ment* (or  the  project,  as  shown  by  the  minutes.  Xo  objectors  to  the  pro- 
posed work  appeared. 

After  due  stud;  of  the  petition  and  its  azhibita,  evidence  and  arguments 
given  at  the  hearing  and  the  report  of  the  Coounission's  engineer,  it  appears 
as  follows: 

The  Uartadale  Water  District  is  a.  municipal  corporation,  created,  pur- 
suant to  the  provisions  of  section  2B2  of  article  13  of  chapter  62  of  the 
Consolidated  Laws,  by  an  order  of  the  town  hoard  of  Qreenburgh,  West- 
chester county,  on  November  2S,  1911.  The  Board  of  Water  Commissioners 
for  the  district  was  organized  on  February  9,  1912.  The  district  is  about 
a  square  mile  in  extent  and  is  situated  adjacent  to  and  southwest  of  the 
village  of  White  Plains  along  the  western  side  of  the  tracks  of  the  Harlem 
division  of  the  New  York  Central  railroad.  The  population  at  the  present 
time  is  estimated  as  between  five  and  six  hundred.  The  assessed  valuation 
at  the  time  of  organization  was  (807,030  and  tlie  liabilities  are  less  than 
$2,000. 

There  is  at  the  present  time  no  public  water  supply  within  this  district 
^^'ate^  for  domestic  purposes  is  obtained  from  driven  wells  which  are  in 
danger  of  contamination  from  surface  wash  and  neighboring  cesspools,  and 
many  of  which  have  become  dry  during  recent  dry  summers.  There  is  no 
water  available  for  fire  protection,  except  from  these  wells  and  a  stream 
flowing  through  the  village.  Several  valuable  buildings  have  recently  been 
lost  by  fire,  which  apparently  might  have  been  saved  If  an  ample  supply 
of  water  had  been  available. 

Tbe  Board  of  Water  Commissioners  employed  Mr.  D.  B.  Hetcalf  as  en- 
gineer and  Mr.  D.  S.  Merritt  as  consulting  engineer,  to  prepare  plana  for  a 
water  supply  system  for  the  district.  These  plans  and  the  reports  of  the 
engineers  were  submitted  with  the  application.  Upon  the  approval  of  these 
planB  by  tbe  Board  of  Water  Commissioners,  a  petition  to  this  Commission 
WAS  authorized  on  March  26,  1012.  The  amount  authorized  to  be  spent  on 
this  work  is  $27,000. 

The  proposed  source  of  supply  for  the  district  is  from  the  water  works 
system  of  the  village  of  White  Plains.  White  Plains  obtains  water  from  two 
smalt  reservoirs,  from  certain. driven  wells  belonging  to  the  village  and  from 
the  Castle  Heights  Water  Company.  The  present  consumption  of  tbe  vil- 
lage is  about  one  and  one-half  million  gallons  per  day.  of  which  TGO.OOO 
gallons  cornea  from  tbe  water  company.  Tbe  village  has  a  contract  with 
the  company,  by  the  terms  of  which  they  are  to  be  furnished  with  one  mil- 
lion gallons  per  day:  this  amount  being  more  than  is  needed  to  supply  the 
present  consumption  of  the  village,  tbere  remains  a  surplus  which  can  be 
sold  to  the  Hartsdale  Water  District.  A  contract  was  entered  into  between 
the  authorities  of  the  village  and  of  the  water  district  on  April  9,  1012.  hy 
which  the  Tillage  undertook  to  supply  the  district  with  water  at  the  rate 
of  twenty  cents  per  hundred  cubic  feet  of  water  delivered  and  five  dollars 
per  annum  for  every  fire  hydrant  installed  in  the  district.  This  contract  Is 
drawn  to  run  for  one  year. 
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Analysea  of  the  White  Plains  water,  whicU  were  submitted  witli  the  appli- 
cation, indicate  that  it  is  of  suitable  quality  for  domestic  purposes. 
Furthermore,  the  various  sources  at  supply  of  the  village  of  White  Plains 
have  previously  been  examined  by  this  Commission  aud  by  the  Stat«  Water 
Supply  Commission  aud  tbe  water  has  been  found  to  be  suitable  for  domestic 
use.  Kone  of  this  water  is  tittered  at  the  present  time,  but  such  filtration 
is  not  considered  necessary. 

The  village  of  White  Plains  ia  to  extend  an  8-inch  main  through  Battle 
avenue  to  the  village  boundary,  which  is  alao  the  boundary  of  the  wat«r 
district.  The  district  vrlU  lay  cast-iron  pipes  of  various  siKes  in  the 
various  streets  and  roads  of  the  district,  connecting  tliis  system  through  a 
meter  to  the  S-inch  main  from  White  Plains.  Hydrants  will  be  established 
at  suitable  intervals  and  the  sizes  and  distribution  of  pipes  and  hydrants 
and  the  pressure  available  from  the  ^Vhite  Plaius  standpipe  and  pumps 
are  sufficient  to  give  fair  fire  protection. 

The  estimated  cost  of  the  proposed  works,  as  shown  by  the  report  of  tlie 
engineer,  is  $25,000.     This  appears  to  be  a  fair  estimate. 

The  proposed  works,  if  well  constructed  of  proper  materials,  will  be  safe. 

All  of  the  piping  In  be  laid  in  the  district  will  be  in  public  streets  or 
roado,  so  that  no  laud  will  be  acquired. 

Alternative  sources  of  supply  for  this  district  have  been  extensively  in- 
ventigated  by  the  engineers.  A  4S-inch  main  from  the  Kensico  reservoir  to 
the  Williamsburg  district  of  the  Borough  of  the  Bronx  runs  through  the 
heart  of  the  district.  The  new  Catskill  aqueduct  of  the  Xew  York  city 
works  lies  about  one  and  one-half  miles  west  of  the  district.  The  mains 
of  the  Consolidated  Water  Company  of  Suburban,  N.  Y.,  run  about  two 
miles  south  of  the  district.  Any  of  these  souri:es  of  supply  are  now,  or 
might  be  in  the  future,  available  for  use  with  the  piping  now  proposed 
to  be  laid.  Water  from  any  of  these  would  have  to  be  pumped  and  the 
cost  would  probably  be  excessive.  Water  might  also  be  supplied  direct 
from  the  wells  of  the  Castle  Heights  Water  Company.  This  was  discussed 
with  the  authorities  of  that  company,  'but  no  satisfactory  arrangement 
could  be  made.  The  report  of  the  engineer  and  the  plans  submitted  show 
an  alternative  source  of  supply  from  within  the  district,  water  to  be  ob- 
tained from  wells  in  the  valley  of  the  stream  flowing  through  the  district, 
a  small  pumping  station  to  be  Installed  near  the  wells  and  a  suitable 
standpipe  erected  near  the  western  boundary.  This  alternative  project  is 
entirely  feasible  and  can  be  installed  readily,  if,  for  any  reason,  water  can 
no  longer  be  obtained  from  the  village  of  White  Plains. 

Water  from  the  Castle  Heights  wells  is  used  for  domestic  purposes  by  the 
village  of  White  Plains  and  also  by  various  communities  situated  between 
White  Plains  and  Valhalla.  These  districts  might  be  said  to  have  a  claim 
on  the  Castle  Heights  water  prior  to  that  of  the  Hartsdale  Water  District, 
but  at  tile  present  time  there  is  sufficient  water  for  all,  and,  as  above  stated, 
a  local  supply  can  be  obtained  readily  if  necessary. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to 
be  such  as  to  require  any  special  consideration  or  legislative  enactment  in 
order  that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  finds  and 
determines: 
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Firtt.  Th»t  tlie  plana  proposed  axe  justified  by  public  neceBsi^. 
HeciMd,  Tbftt  the  (aid  plans  provide  for  proper  and  safe  conttiuction  of 
all  work  connected  tlierewith. 

Third.  Tbat  said  plans  provide  for  proper  protectioa  of  tlie  supply  from 
contamination  and  that  filtration  is  at  present  unnecessary. 

Fourth.  That  baid  plans  are  just  and  equitable  to  the  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby  and  of  the 
inhabitants  thereof,  particular  consideration  being  given  to  their  present  and 
future  nacessitie*  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  determi- 
nation and  payment  of  any  and  all  legal  damages  to  persona  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plane. 
Therefore,  upon  ttie  above  grounds,  the  application  of  the  Hartadale  Wat«r 
District  is  hereby  approved  and  permission  to  construct  the  desired  works 
is  granted,  subject  to  further  inspection  by  this  Commission,  as  proTidcd  by 
section  623  of  the  Conservation  law. 

Im  wiTKESs  WHEBEOF,  ttiG  Conservatloii  Commission  has  caused  its 
determination  and  Approval  to  be  signed  by  the  Commission  and 
has  caused  ita  official  seal  to  be  alliied  hereto,  and  has  filed 
[l.  b.]  the  some  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  4th  day  of  June, 
1912. 

CONSERVATION  COMMISSION. 
Qbo.  £.  Van  Kxknen, 
James   W.   Fleminq, 
John  D.  Uoobe, 
AiAEBT  £.  BoTT,  Commifionan. 

Secretary  to  ComtnUtifm. 


WATEB.  81TPPI.T  APFUtOATXOM  MO.  11«. 

STATE  OF  NEW  YORK— CONSERVATION  COMMISSION. 

In  the  Matter 
of  the 
Application    of    the    Village    of    Wouwrr,  -Oeoitioii, 
Wayne  eonn^,  for  approval  of  its  plana  for 
a  proposed  water  supply  system. 

Applieation  filed  April  2S,  1912. 

Hearing  held  in  Wolcott,  May  23,  1012. 

Decision  June  4,  IB12. 

Approved. 

On  April  22,  1912,  the  village  of  Wolcott,  by  its  Board  of  Trustees,  filed 
with  the  Cenaervation  CommisHion  an  application  for  approval  of  its  pro- 
poaed  acquisition  of  a  aource  of  water  supply  and  of  the  ntapi  and  plans 
of  the  water  works  conrtmetion  necessary  to  provide  water  for  the  village 
for  domestic  consunptioB  and  fire  protection.  The  proposed  source  of  supply 
for  the  distriet  was  hispeoted  by  one  of  the  engineering  stafT  of  this  Com- 
mission on  May  I4tlt. 
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Subsequent  to  due  notice  published  in  the  Lake  Hhore  Seict  of  VVolcott, 
the  lUd  Creek  Herald  of  Hed  Creek  *nd  the  Wayne  County  Democratic  I'rets 
of  Lyons,  a  hearing  wtts  held  in  the  Qre  ball  at  Wolcott  on  May  23,  1912. 
Objections  to  the  project  were  filed  by  A.  J.  Kellcy,  J.  H.  chafer,  Bert  Bovee, 
Jefferson  Waldorf,  K.  H.  Wadsworth,  Joseph  Prior  and  Cora  B.  Prior,  land 
owners  along  the  streamt  from  which  the  proposed  supply  is  to  be  diverted, 
who  were  represented  by  Joel  Fanning. 

After  due  study  of  the  petition  and  its  exhibits,  evidence  and  arguments 
given  at  the  hearing  and  the  report  of  the  Commisaion'a  engineer,  it  appears 
as  follows: 

Wolcott  is  a  village,  Incorporated  March  7,  1873,  under  the  provisions  of 
chapter  2111  of  the  i«w«  of  1S70.  It  is  situated  in  the  northeast  corner  of 
Wayoa  county  on  the  Niagara  Falls  line  of  the  New  York  Central  Railroad. 
The  estimated  present  population  is  1,S00;  the  assessed  valuation  over 
CSOO.OOO  and  the  bonded  indebtedness  about  i6,5m  —  bonds  outstanding  on 
the  amount  originally  borrowed  to  construct  a  fire  Iiall. 

The  village  of  Wolcott  is  without  any  public  eyetem  of  water  supply  or 
public  sewerage  system.  Water  for  domestic  purposes  ia  obtained  from  wells, 
which,  in  many  cases,  are  in  close  proximity  to  cesspools  and  of  doubtful 
purity.  Water  for  fire  protection  ia  obtained  from  these  wells,  from  cisterna 
situated  in  various  parts  of  the  town  and  from  Wolcott  creek  which  flows 
through  the  village.  The  quantity  of  water  for  purposes  of  fire  protection 
is  entirely  inadequate  and  there  have  been  recent  heavy  losaes  from  fire  in 
the  village,  which  possibly  might  have  been  prevented  if  an  ample  supply 
had  been  available. 

Oa  March  19,  1912,  the  question  of  authorizing  a  bond  issue  of  (4S,000, 
for  tb«  purpose  of  installing  a  public  system  of  water  supply,  was  sub- 
mitted to  the  voters  of  the  village  and  the  proposition  was  carried  by  a 
majority  of  over  one  hundred.  The  Board  of  Trustees  of  the  village  engaged 
Mr.  Charles  C.  Hopkins  as  engineer  to  find  a  source  of  water  supply  and 
prepare  plans  and  estimateE  for  the  construction  of  the  water  works  system. 
The  maps  and  plans,  estimates  and  report  of  Mr.  Hopkins  were  submitted 
with  the  application. 

The  proposed  source  of  water  supply  for  the  village  is  what  ia  known  as 
the  Wesger  spring,  situated  about  a  mile  and  a  half  from  the  center  of  the 
village  in  a  southeasterly  direction.  This  spring  is  near  the  headwaters  of 
a  email  tributary  of  Wolcott  creek  and  flows  out  from  the  aide  of  a  hill  of 
■and  and  gravel.  The  flow  from  this  spring  was  measured  last  February 
and  at  that  time  amounted  to  ]2D,O0O  gallons  per  day.  At  the  point  of 
junction  of  the  outlet  of  the  spring  with  the  main  stream,  which  is  the 
point  where  it  is  proposed  to  intercept  the  water,  there  was,  on  the  same 
day,  a  flow  of  360,000  gallons  per  day.  At  the  time  of  making  these  meas- 
urements the  ground  was  frozen  and  the  neighboring  streams  were  very  low. 
It  i«  said  that  the  spring  has  never  been  known  to  dry  up,  although  tlie 
stream,  above  mentioned,  is  at  times  almost  dry.  The  probable  consumption 
of  the  village  would  not  be  over  76,000  gallons  per  day.  If  the  demands 
of  the  village  come  to  exceed  the  yield  of  the  spring  and  stream  at  this  point, 
the  supply  can  be  augmented  by  the  construction  of  a  imall  storage  reservoir, 
or  by  connecting  various  similar  aprlnga  In  the  neighborbood  to  the  pri^Hised 
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AnftlfMB  of  the  vateT  from  the  spring,  which  were  aubiiutt«d  with  th« 
appltofttion,  indicate  that  the  nater  is  decidedly  hard,  but  is  otberwiae  suit- 
able for  domettio  coiiBuniption.  An  inspection  ol  the  neighborhood  of  the 
spring  doea  not  show  any  aource  of  pollution  which  would  cause  serious 
danger  to  the  purity  of  the  water.  It  is  llie  intention  of  the  village  to  buy 
a  small  area  of  land  immediately  surrounding  the  spring  and  fence  it  to 
prevent  the  entrance  of  cattle  thereon. 

It  is  proposed  to  construct  a  small  diverting  dam  across  the  stream  at 
the  junction  with  it  of  the  outflow  from  the  spring,  from  tbence  the  water 
will  be  conducted  throngb  an  S-inch  cast-iron  pipe  to  a  reservoir  near 
the  village  limits.  Ihia  reservoir  is  to  be  circular,  seventy  feet  inaide 
diameter,  with  concrete  walU  and  will  have  a  capacity  of  300,000  gallons. 
Kear  the  reaervoir  it  is  proposed  to  install  a  pumping  station,  containing 
two  pumping  units  —  one  of  200,000  gallons  for  ordinary  purposes  and  one 
of  800,000  gallons  for  emergency  uae.  Protubly,  at  least  one  of  these  will 
be  driven  by  electric  power  and  the  other  by  gasoline  or  oil.  These  pumpa 
will  force  water  from  the  reaervoir  into  a  etandpipe  erected  on  the  nearby 
hill.  Thia  pipe  is  to  be  of  st«el,  fifteen  feet  in  diameter  and  eighty-five  feet 
high,  with  a  capacity  of  108,000  gallona.  Its  top  will  stand  126  feet  above 
the  interaection  of  Hain  and  New  Hartford  streets.  From  the  atandpipe 
water  will  be  conducted  through  cast-iron  pipes  of  various  sizes  throughout 
the  built-up  section  of  the  village.  Fire  hydrants  will  be  provided  at  inter- 
vals. The  sizes  and  arrangement  of  the  various  proposed  structures  appear 
to  be  proper  and  suitable  to  supply  a  sufficient  quantity  of  water  for  domestic 
u^e  and  also  to  give  adequate  discbarge  and  preaaure  for  Gre  protection. 

The  estimated  cost  of  these  works,  as  shown  by  the  report  of  the  engineer, 
is  $42,159,  exclusive  of  land  damages  and  legal  expenses.  This  estimate 
appears  to  be  fair,  so  that  apparently  the  works  can  be  constructed  at  a 
cost  within  the  limits  of  the  appropriation. 

The  works,  if  constructed  according  to  the  design  submitted  with  good 
materials  and  careful  workmanship,  should  be  safe. 

Land  is  to  be  acquired  around  the  spring  and  Intake  dam,  for  a  right  of 
way  for  the  pipe  line  from  intake  dam  to  the  reaervoir,  from  the  reservoir 
to  Auburn  street  and  also  two  small  parcels  of  land  for  the  reservoir  and 
standpipe,  and  also  from  Auburn  street  to  the  standpipe;  the  remainder  of 
the  piping  will  all  be  laid  in  village  streets  or  public  roada. 

Numerous  alternative  sources  of  supply  bave  been  investigated  by  the  en- 
gineer, as  shown  by  his  report.  No  gravity  source  of  supply  ia  available 
within  reasonable  distance,  and  of  the  numerous  springs  and  small  streams 
in  the  neighborhood,  the  Weager  spring  appears  to  be  the  most  suitable. 
Wolcott  creek,  which  flows  through  the  village,  ia  the  most  obvious  source 
of  water  supply,  but  there  is  a  possibility  that  the  water  in  this  ereek 
might  be  unsatisfactory  from  a  sanitary  standpoint.  It  would  bave  to  be 
pumped  through  a  greater  vertical  distance  than  the  water  from  the  Weager 
spring  and  the  diversion  of  thia  water  would  injure  various  amall  water 
powers  on  the  stream,  notably  one  directly  in  the  village.  Thia  source  of 
supply,  nowever,  can  be  atlliaed  in  the  future  by  the  installation  of  another 
pumping  station,  the  standpipe  and  distribution  piping  of  the  present  project 
being  continued  in  oae. 


,y  Google 


260  iSecond  Ansual  Repokt  of  .ihe 

The  proposed  source  of  supply  is  not  dow  used  bi  a  «outc«  of  water  supply 
bj  taj  other  civil  Bubdivuioo  of  the  State,  and  there  seenu  no  immediate 
proapect  that  any  Bystem  of  water  supply  works  will  he  eBtablished  is  the 
near  neighborhoad  for  many  years  to  come. 

The  legal  damtgiiB  which  may  be  caused  by  this  work  do  not  appear  to 
be  svch  a*  to  require  any  special  consideration  or  legislative  enactment  io 
order  that  they  may  be  equitably  determined  and  paid. 

From  eoniideration  of  the  above,  tlie  CommiaHion  tlierefore  finds  and 
deteraiinea: 

Fint.  That  the  plans  proposed  are  justified  by  public  necessity. 
Second.  That  the   said  plans  provide  for  proper  and  safe  construction  o( 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unnecessary. 

FifurtX,  That  oaid  plana  are  just  and  equitable  to  the  ot^er  municipal 
corporatifms  and  civil  drvisions  of  the  State  affected  thereby  and  of  the 
inhabitants  thereof,  particular  consideration  being  given  to  their  present  and 
future  oeceaalties  for  sources  of  water  supply. 

Fifth.  That  said  plans  moke  fair  and  equitable  provision  for  the  determi- 
nation and  payment  of  any  and  all  legal  damages  to  persons  and  proper^, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plans. 
Therefore,  upon  the  above  grounds,  the  application  of  the  village  of  Wol- 
cott  is  hereby  approved  and  penniasion  to  construct  the  desired  works  is 
granted,  subject  to  further  inspection  by  thie  Commission,  as  provided  by 
section  523  of  the  Conservation  Ld,w. 

In  Tirmsa  whkbbof,  the  Conservation  CommissioD  has  caused  its 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  crfBcial  seal  to  be  aSied  hereto,  and  has  filed  the 
Ii_  B.]  same  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Alliany,  this  4tb  day  of  June, 
1612. 

CONSERVATION  COMMISSION. 
Gi»,  E.  Van  Kbhnek, 
Jaheb  W.  FuafTNo, 
John  D.  Moosa, 

Commistionert. 
Amax  E.  Hatt, 

Secretary  to  Commitaion. 
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VATER  SUFTI.'r  APPUOA.TIOK  MO.   IIB. 

STATE  OF  NEW  YORK  —  CONSERVATION  O0MMI8SI0N. 


la  the  Matter 

of  the 

Application  of  the  Spxuig  Vallet  Waxes 
Works  and  Sdfplt  CoitPAnx  lor  the 
Approval  of  its  plans  id  solving  eztensioa  ' 
of  its  present  sjstem  from  Spring  Valley, 
Ramapo  township,  Rockland  county,  N.  Y., 
t<i  the  Tillages  of  Pjermont  and  Grandview 
in  Rockland  county. 


Petition  filed  April  27,  1912. 

Hearing  held  in  Nyack,  Uay  Q,  1912. 

Decision  Hay  27,  1012. 

Approved. 

On  April  27,  1912,  the  Spring  Valley  Water  Works  and  Supply  Company, 
by  its  president,  flied  with  the  CoiuerTation  Cranmission  an  application  for 
approval  of  ite  proposed  extension  of  its  system  now  existing  in  the  village 
of  Spring  Valley  into  and  through  the  townships  of  Clarkstown  and  Orange- 
town,  so  as  to  supply  water  tor  domestic  purposes  and  fire  prot«Gtion  t«  the 
inhabitants  of  the  villages  of  Orandview  and  Piermont  and  of  other  villages 
and  districts  in  these  townships  along  the  route  of  the  proposed  mains. 

Subsequent  to  due  notice  published  in  the  Rocktawi  County  Leader  of 
Epring  Valley,  the  Search  Light  of  Pearl  River,  the  Rockland  Ootmly  Demo- 
crat and  the  Star  of  Syack,  a  hearing  was  held  in  the  town  hall  at  Nyack, 
May  9,  1912.  At  this  hearing  the  Commission  considered  the  petition,  maps 
tnd  plans  submitted  by  the  applicant,  examined  witnesses  and  heard  argU' 
menta  for  and  against  the  project,  as  sbown  by  the  minutes.  This  hearing 
was  held  jointly  on  this  application  and  the  applications  from  the  villages 
of  Piennont-on-Hudson  and  Grand view-on -Hudson,  for  the  approval  of  tlie 
plans  of  these  villages  for  obtaining  a  source  of  water  supply  from  the 
Spring  Valley  Water  Works  and  Supply  Company.  The  village  of  Nyaek 
appeared  in  opposition  to  these  applications. 

After  due  study  of  the  petition  and  its  exhibits,  evidence  and  arguments 
given  at  the  hearing,  it  appears  as  follows; 

The  Spring  Valley  Water  Works  and  Supply  Company  is  a  domestic  cor- 
poration, organized  under  the  laws  of  the  State  of  New  York  by  a  cextiRcate 
of  incorporation  duly  filed  and  recorded  in  the  clerk's  office  of  Rockland 
county  on  January  31,  1893.  The  original  capital  of  the  company  wa* 
#10.000-  The  company  was  organized  to  supply  water  to  the  villa)^  of 
Spring  Valley  and  has  been  and  is  now  supplying  water  for  domestic  and 
fire  purposes  to  that  village. 

At  the  present  time  there  is  no  public  water  supply  system  within  the 
district  through  which   it  is  proposed  to  ertend   the  mains  of  the  company. 
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nor  is  there  wiy  anch  tjatem  in  either  of  the  villages  of  Qruidview  or  Pier- 
mont.  Water  for  domestic  purpoaea  is  obtained  from  private  wella  and 
there  is  no  fire  protection. 

The  water  snppi;  of  the  company  is  to  be  obtained  from  six  driven  wells 
in  the  village  of  Spring  Vallejr.  Pumping  tests  conducted  npon  four  of 
these  welts  seem  to  indicate  that  a  continuous  yield  of  2,000,000  gallons 
per  dkj  could  be  obtained  therefrom.  The  population  of  the  district  to  he 
supplied  with  water,  including  the  village  of  Spring  Valley,  is  estimated  at 
the  present  time  to  be  not  over  S,000.  This  would  indicate  that  the  maxi- 
mum consumption  for  some  years  to  come  would  not  be  over  600,000  gallons 
per  day. 

Analyses  of  water  from  these  wells,  submitted  with  the  application,  indi- 
cate that  tbe  water  is  of  suitable  quality  tar  domestic  consumption  and 
that  purification  will  be  unnecessary. 

Water,  as  stated  above,  is  to  be  obtained  from  ail  drivm  wells  in  the 
village  of  Spring  Valley.  These  wells  are  spaced  about  S40  feet  apart  and 
ai<e  from  320  to  400  feet  in  depth.  Water  from  the  wells  will  be  pumped 
to  a  reservoir  which  it  is  proposed  to  construct  with  a  capacity  of  S,0OO,00O 
gallons  and  a  flow  line  at  elevation  of  430.  E^rom  this  reservoir  the  water 
will  be  conducted  through  a  20-inch  pipe  as  far  as  Pearl  River  and  for  the 
remaining  distance  to  Grandview  through  a  12-inch  pipe.  Connecting  pipes 
«f  various  aixea  will  be  laid  where  necessary  to  supply  consumers. 

Tlie  company  now  owns  the  land  in  which  the  wells  have  been  sunk.  Most 
of  the  piping  is  to  be  laid  in  public  streets  and  roads,  but  it  is  possible  that 
it  may  be  necessary  to  acquire  land  for  the  construction  of  the  reservoir. 

The  only  obvious  alternative  source  of  supply  for  the  villages  of  Qrand- 
view  and  Piermont  is  the  Hockensaek  river,  now  used  as  a  source  of  supply 
for  the  Tillage  of  Nyack,  or  the  Sparkill  back  of  Piermont.  Both  of  these 
supplies  are  decidedly  contaminated  and  water  from  them  will  have  to  be 
pumped  in  any  case.  Water  from  wells  in  Spring  Valley  should  be  used 
primarily  for  the  inhabitants  of  the  village  of  Spring  Valley.  After  them, 
the  inhabitants  of  the  villages  of  Pearl  Kiver  and  Nanuet  would  have  prior 
claim.  It  appears,  however,  that  there  is  suflicient  water  to  supply  all 
these  villages,  as  well  as  Grandview,  Piermont,  Sparkill,  Tappan  and  other 
sections,  with  water  tor  some  years  to  come,  and  that,  if  at  a  future  date 
It  became  necessary  to  enlarge  this  supply,  filtered  water  from  the  Ha^ken- 
sack  or  elsewhere  could  be  pumped  into  the  mains  which  it  is  now  proposed 
to  lay. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appear  to 
be  such  as  to  require  any  special  consideration  or  l^slative  enactment  in 
order  that  they  may  be  equitably  determined  and  paid. 

From  consideration  of  the  above,  the  Commission  therefore  finds  and 
determines : 

Firtt.  That  the  plans  proposed  are  justified  by  public  necessity. 

Recond.  That  the  said  plans  provide  for  proper  and  safe  canstrnction  of 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  proper  protection  of  the  supply  from 
contamination  and  that  filtration  is  at  present  unnecessary. 

Fourth.  That  said  plans  are  just  and  equitable  to  tbe  other  municipal 
corporations  and  civil  divisions  of  the  State  affected  thereby  and  of  the 
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inhKbitante   thereof,   particular   consideration   being  given   to   their   pTCWnt 
and  future  nece«Bities  for  sources  of  water  supply. 

Fifth.  That  said  plana  make  fair  and  equitable  provigioa  for  the  determi- 
natiOD  and  payment  of  any  and  all  legal  damages  to  persons  and  proper^, 
both  direct  and  indirect,  wbich  will  result  from  tbe  execution  of  said  plana. 
llkerefore,  upon  the  above  grounds,  the  application  of  tbe  Spring  Valley 
Water  Works  and  Supply  Company  is  hereby  approved  and  permiBBi<Hi  to 
construct  the  desired  works  is  granted,  subject  to  furtber  inspection  by  this 
Conunisiion,  as  provided  by  section  523  of  the  Conservation  Law. 

In  wit^bss  whereof,  the  Conservation  Commission  has  caused  its 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  olBcial  seal  to  be  afDxed  thereto,  and  has  filed  the 
[l.  s.]  same  with  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  27th  day  of  Ma.y, 
1912. 

CONSERVATION  COMMISSION. 
Geo.  E.  Van  Kenneit, 
JAUE8  W,  Flevino, 
John  D.  Moobe, 

Commiitionerg, 
Albbt  £.  HoTT, 

Secretary   to   Committion, 


WATEB  8UVPLT  APFUCATIOM  MO.  llS. 

Village  of  Mt.  Morris,  Livingston  Connty,  N.  Y. 

Application  filed  May  11,  1912. 

Hearings  held  June  20,  July  11   and  September  10,  1912. 

The  village  of  Mt  Morris  applied  for  approval  of  its  plan  of  installing  ft 
complete  municipally  owned  and  operated  water  supply  system,  water  tor 
which  is  to  be  obtained  by  gravity  from  Silver  lake.  It  is  proposed  to  filter 
this  water  before  delivering  it  to  the  mains. 

The  Mills  Water  Works  Company  is  now  operating  in  this  village.  It 
obtains  its  water  from  springs  and  a  system  of  tile  collecting  drains  near 
tbe  village. 

Three  hearings  have  been  held,  but  the  Commission  has  not  yet  made  Its 
iecisiou  in  this  matter. 
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WATER  nrpP&T  AnUOATIOH  VO.  I  IT. 

STATE  OF  NEW  YORK  —  CONSBBVATION  COMMISSION. 


In  the  Matter 

of  the 

Application  of  the  BoiSD  OF  Watkb  Coiuus- 

h»»8   the  Conservation   CommiaBion   approve 

of  the  oonstniction  of  a  atorage  reservoir  in 

eounection  with  the  vrater  supply  ajBtem  of 

aaid  Tillage. 

Application  filed  May  14,  191B. 

Hearings  held  at  Peekakill  June  18  and  July  10,  1012. 

Decision  July  31,  1912. 

Approved. 

The  bo&rd  of  water  commissioneTS  of  the  village  of  Peektkill,  by  Allan  L. 
Sutton,  president,  on  May  11,  IGIS,  made  application  to  the  Coniervation 
CoDuuiesion  for  approval  of  its  plans  lor  tbe  eooatruetiou  ctf  a  storage  reaer- 
voir  OD  IStillwater  brook,  in  order  to  augment  the  water  supply  of  tbe 
village.  Tbis  application  waa  filed  with  the  Conservation  Commission  May 
U,  1S12.  On  May.  10th  and  June  I7th  the  Commission  caused  the  present 
waterworks  system  and  site  of  tbe  proposed  construction  to  be  inspected  by 
its  engineers. 

After  due  notice  published  in  varioua  paper*  of  Westchester  and  Fataam 
counties,  a  hearing  was  held  upon  this  application  in  the  mnnicipat  building 
of  the  Tillage  of  Feekskill,  Jnna  13,  1BI2,  and  this  bearing  was  adjourned 
to  Jaly  10th  in  the  same  place.  At  these  bearings  the  board  of  w«t«r  torn- 
mlssioneTs  were  represented  by  their  president  and  Messrs.  Edward  J.  Wil- 
son and  Nathan  P.  Bushnell,  attorneya.  In  opposition  to  the  apfdicatioo 
appeared  John  V.  Alexander  of  Pedtskill  in  perHon  and  represented  by 
Marvin  R.  Smith,  his  attorney;  city  of  Yonkera,  represented  by  Max  Cohen, 
assistant  corporation  counsel;  the  Chamber  of  Oommerc«  of  the  city  of 
Mt.  Vernon,  represented  by  Joseph  S.  Wood.  In  addition  to  these  an  objec- 
tion was  filed  by  tbe  Ramapo  Wal«r  Company,  but  this  company  vas  not 
represented  at  tbe  hearing.  Tbe  Wcstebester  County  Chamber  of  Commerce, 
represented  by  Herbert  O.  Angell,  also  appeared  and  filed  a  statement  asking 
that  due  consideration  be  given  to  the  rights  of  Westchester  county  con- 
sidered as  a  whole.  At  these  hearings  the  Commission  considered  the  peti- 
tion, maps  and  plana  submitted,  examined  witnesses,  and  heard  argumenta 
for  and  against  the  project,  as  shown  by  the  minutes. 

After  due  study  of  the  petition  and  accompanying  exhibits  and  of  the 
evidence  and  arguments  given  at  the  hearing,  it  appears  as  follows: 

Peekakill  is  an  incorporated  village  in  Westchester  county.  The  board 
of  water  commissioners  of  the  village  of  Feekskill  was  created  by  chapter 
231  of  the  Laws  of  1872,  and  acts  also  under  tbe  provisions  of  chapter  118 
of  the  Laws  of  IDOD.     The  village  of  Peekakill  has  a  population  of  about 
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16,000  pvcetum.  The  MseMcd  vfthiation  is  {7^83,000,  and  the  total  outaUnd- 
ing  indebtednees  of  the  village  for  water  boncb  is  $374,436-18. 

Tbe  viUage  oi  Peekakill  at  preHit  obtains  ita  water  b;  pumpiag  timn. 
Peekakill  Ballaw  creek.  Tbe  qnanti^  ol  water  BTailaMe  for  um  ia  linuted 
by  the  capacitj  of  the  pumping  plant  and  by  tte  mininuim  low  water  flcnr 
of  the  Bticam.  At  tbe  preeent  time  the  Titlage  owna  no  storage  reawToiii 
t^on  PeekAUl  credi  or  any  of  ita  tribataries.  Tbe  pamplng  fltatiott  ia 
operated  partly  by  water  power  and  partly  by  steam,  and  in  emargeniuea 
by  deetricity.  The  limiting  pumping  capacity  is  that  oi  the  stean  unit, 
3,000,000  gallons  per  day.  Tbe  dectxically  operated  pump  haa  a  capacity 
ol  1,000,000  gallons  per  day,  but  ia  used  only  in  em^geucy.  Water  is 
pwMped  from  tbe  creek  to  a  diBtributing  reeerroir  of  S,OOO,0OO  gaUoua 
capacity,  with  its  maximum  water  level  37B  feet  above  high  water  Id  the 
Hudson.  From  this  reservoir  water  Aowt  by  gravity  through  a  recuitly 
constructed  slow  sand  filtration  plant,  of  4,000,000  gallons  per  day  capacity 
to  tbe  village.  A  portion  of  the  filtered  water  is  pumped  by  an  electrically 
driven  centrifugal  pump,  of  1,444,000  gallons  capacity,  to  a  high  preianre 
stand  pipe  of  400,000  gallons  capacity,  with  a  maximum  elevation  of  water 
surface  of  000  feet  above  the  village. 

The  waters  of  Peduldll  creek  are  contaminated,  and  without  filtration 
nonld  be  unHuitable  for  domestic  cimsumption.  The  filteia  were  rer^ntly 
instslled  as  a  result  of  an  epidemic  of  typhoid  fever  caused  by  the  contamt- 
iiation  of  tbe  waters  of  tbe  creek.  These  filters  are  of  an  effective  type  and 
appear  to  be  giving  an  effluent  of  a  high  degree  of  purity. 

During  recent  dry  aummera  tin  minimum  low  water  flow  of  Peekskill 
creek  haa  not  been  sufficient  to  supply  the  consumption  of  tbe  Tillage, 
amounting  to  two  and  one-half  to  three  million  gallons  per  day.  In  order 
to  prevent  shortage,  waters  stored  in  Oscawana  lake  were  drawn  upon  aiid 
allowed  to  ran  down  tbe  natural  bed  <A  the  creek  to  tbe  pumping  station. 
Tbe  village  does  not  control  this  lake,  and  recent  l^^lation  has  provided 
tbat  the  board  of  water  commissioners  cannot  acquire  any  rights  in  this 
lake. 

Ae  it  appeared  to  be  essential  that  the  village  should  acquire  or  build  a 
storage  reservoir  to  augment  the  low  water  flow,  tbe  electcov  of  tbe  village 
were  asked  to  vote  upon  a  proposition  to  issue  bonds  to  the  amount  of 
¥^5,000  to  finance  the  necessary  construction.  This  election  was  held  on 
July  3,  1911,  and  the  proposition  was  carried. 

The  Board  of  Water  Commissioners  in  person,  and  their  engineer,  Isaac  W. 
Reynolds,  inveatigated  sefcral  propoeed  reservoir  sites,  and  it  was  finally 
decided  to  build  a  storage  reservoir  on  Stillwater  brotdc,  a  stream  wbieh  joins 
Peekskill  Hollow  creek  near  tb«  hamlet  of  Tompkins  Comers.  On  this 
brook  the  applicant  desires  to  build  two  storage  reservoirs,  as  shown  t^  tbe 
maps  submitted,  but  it  is  propoAed  to  defer  the  conjtnictiou  of  tbe  upper  ona 
until  some  future  period,  at  which  time  detailed  drawings  will  be  Bubmitted 
to  this  Comaiiasion  for  approval.  Tbe  lower  reservoir,  which  it  is  now  pro- 
posed to  construct,  will  be  formed  by  tbe  constnictioD  of  a  eoocrete  dam, 
founded  on  rock,  at  a  favorable  location  at  the  lower  end  (4  a  tomewhat 
extensive  baain.  This  basin  has  rode  sidee,  and  a  nearly  level  floor,  now 
covered  by  a  swamp  apparently  composed  of  a  considerable  depth  of  mad:. 
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Tbe  capacity  of  this  reEervoir  ia  to  be  460,000,000  gallant  and  the  maximum 
flow  line  720  feet  above  aea  level. 

It  is  not  proposed  to  draw  from  this  reierroir  except  in  time  of  emergency, 
when  the  water  will  be  allowed  to  flow  from  it  down  the  preaeiut  natural 
channeU  to  the  preaent  pumping  station.  A  Btudy  of  the  recorda  of  rainfall 
and  run-oS  on  the  adjacent  Croton  wateraheds  indicates  that  -it  will  be 
poaeible  to  fill  this  reservoir  at  least  one  and  one-half  times  during  an;  year 
not  drier  than  the  dricet  on  record.  It  is  probable  that  this  quantity  of 
water  will  be  Bufficienl  for  the  needs  of  the  village  for  some  years  to  come. 

In  all  probability  during  warm  weather,  when  the  water  level  haa  been 
considerably  reduced,  the  water  in  this  reservoir  will  be  colored,  will  contain 
vegetable  growths,  and  may  have  some  odor.  It  is  probable  that  water 
draivn  directly  from  the  reeervoir  during  such  seasons  would  be  undesirable 
for  ciomestic  consumption,  but  this  water  will  purify  itself  to  a  considerable 
extent  by  aeration  while  flowing  from  the  reservoir  to  the  intake  of  the 
pumping  station,  and  by  the  time  it  has  been  passed  through  the  sand 
filtration  plant  of  the  village  all  undesirable  elements  will  have  been  removed 
from  it,  except  possibly  some  of  the  color. 

The  estimate  of  the  cost  of  the  proposed  works,  as  submitted  by  the 
engineer  of  the  village,  appears  to  be  reasonable,  and  the  works  can  probably 
be  constructed  in  an  efficient  manner  within  the  limits  of  the  appropriation. 

The  works,  if  constructed  of  good  material  and  with  careful  workmanship, 
in  accordance  with  the  revised  plans,  will  be  safe. 

It  is  proposed  to  acquire  land  sufficient  for  both  the  proposed  storage  reser- 
'  voirs  on  Stillwater  brook,  and  also  additional  land  for  the  protection  of 
the  water  supply  from  contamination,  amounting  in  all  to  431  acres.  In 
addition,  it  will  be  necessary  to  acquire  certain  water  rights  in  Stillwater 
brook  below  the  dam. 

Various  alternative  sources  of  supply  exist  and  could  be  used.  At  least 
four  reservoir  sites  have  been  investigated  by  various  persons  upon  Feekskill 
Hollow  creek,  and  there  are  numerous  other  available  sites  on  the  tributary 
streams.  It  is  possible  that  the  proposed  reservoir  can  be  more  cheaply 
constructed  than  any  other. 

At  the  present  time  Feekskill  creek  is  used  as  a  source  of  water  supply 
only  for  the  village  of  Feekskill.  The  total  available  yield  of  this  creek  is 
greater  than  will  be  required  by  the  village  for  many  years  to  come,  and 
this  surplus  yield  is  the  natural  and  proper  source  of  supply  for  the  southerly 
portion  of  Westchester  county,  and  it  is  practically  the  only  source  of  supply 
for  that  section,  excluding  the  New  York  city  water  supplies,  which  can  be 
made  available  by  gravity  and  which  lies  within  a  reasonable  distance,  with 
the  exception  of  Fopolopen  creek  on  the  west  bank  of  the  Hudson.  The 
taking  of  water  from  Feekskill  creek  has  been  contemplated  and  investigated 
1^  the  city  of  Yonkers,  the  city  of  Mount  Vernon,  and  also  by  the  State 
Water  Supply  Commission,  as  a  source  of  supply  for  the  whole  of  West- 
chester county.  It  was  also  investigated  by  the  city  of  Kew  York  as  a 
possible  temporary  source  of  wat«r  suppW,  pending  the  completion  of  the 
Catakill  works.  For  the  purpose  of  supplying  Westchester  county,  ths  upper 
portion  of  Stillwater  brook,  which  the  Tillage  of  Feekskill  now  desires  to 
utilize,  has  certain  great  advantages  on  account  of  its  high  elevation,  which 
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advantage  of  bekd  is  not  to  be  utilised  bf  the  village  of  Peelukill  i*  long  a* 

tlie  present  sfitem  of  pumping  w»t«r  ia  continued,  and  it  appears  further 

that  owing  to  the  elevation  of  the  filter  plant  that  the  iuatallation  of  a. 

complete  gravity  supply  for  that  village  from  Peekakill   Hollow  creek  is 

impraetioablo  at  present 

The  l^al  damages  wbicb  may  be  caused  by  this  work  do  not  appear  to  be 

«ncb  aa  to  require  any  special  consideration  or  legislative  enactment  in  order 

that  they  may  be  equitably  determined  and  paid- 
in  CMisideration  of  the  above  the  Commisaion,  therefore,  finds  and  det«r- 

Firat.  That  the  plans  proposed  are  justified  by  public  necessity. 
Beoond.  That  said  plans  provide  for  the  proper  and  safe  conatructiou  of  all 
woik  eonnected  therewith. 

Third.  That  said  plans  provide  for  the  proper  protection  of  the  supply  and 
watershed  from  contamination,  in  view  of  the  fact  that  they  provide  (or  the 
proper  filtration  of  such  additional  supply. 

f-'ourtk.  That  said  plans  are  just  and  equitable  to  the  other  municipal Itiea 
•nd  civil  divisionH  of  the  State  affected  tber«by,  and  to  the  inbabitanta  thereof, 
particular  consideration  being  giving  to  their  present  and  future  necsBsitieD 
for  sources  of  water  supply,  except  that  there  are  certain  municipalities  in 
Westchester  county  which,  if  they  so  desire,  should  justly  and  equitably  be 
allowed  to  participate  in  the  use  of  this  supply  and  of  these  proposed  reser- 
voirs, even  to  the  extent  of  excluding  the  village  of  Pedcekill  from  the  use 
thLTcof,  unless  the  water  supply  lyatem  of  that  village  shall  have  been 
rearranged. 

Fifth.  TikAt  said  plans  make  fair  and  equitable  provisiona  far  the  deter- 
mination and  payment  of  any  and  all  legal  damages  to  persons  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plana 
or  the  acquiring  of  said  lands. 

Thebefobe,  upon  the  above  grounds,  the  application  of  the  Board  of  Water 
CommiEsionera  of  the  village  of  Peekskill  for  permission  to  construct  the 
desired  works,  subject  to  further  inspection  by  this  Commisaion  aa  providcl 
by  section  S23  of  the  Conservation  Law,  and  to  uae  and  operate  the  aame,  i* 
granted,  until  anch  time  as  some  other  municipality  in  Westcheater  county 
wishes  to  participate  in  this  uae  and  operation  and  the  acquiaition  of  the 
necessary  land  is  approved  for  use  under  the  above  limitations- 

In  witness  WHEBEor,  the  Conaervation  Conuniaaion  has  caused  this 
determination  and  approval  to  be  signed  by  the  Conuniaaion  and 
has  caused  its  official  seal  to' be  affixed  hereto,  and  has  filed  the 
[L.  s.]  aame,  witb  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  Slst  day  of  July, 
1018. 

CONSERVATION  COMMISSION. 
Geo.  E.  Vad  Kehnex, 
Jakes  W.  Flemino, 
John  D.  Uoobe, 

Comntiiaionera. 
ALBtBT  E.  HOTT, 

Beoretary  to  CommitaUm. 
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WATER  8UTFI.T  APPLICATION  NO.   118. 

STATE  OF  NEW  YOKK  — CONSERVATION  COMMISSION. 

IiL  the  Mfttter 

of  the 

Application  of  the  VnxAOB  of  Fatsiteviu.e, 

OBttndagn  county,  N.  Y.,  (or  tLe  approval  oi 

ita   plaiiH   to   purchase    lands   and   construct 

thereon  an  additional  storage  reservoir. 

Application  Sled  May  27,  1012. 

Hearing  held  at  Fayetiterille,  July  2,  1912. 

Deenion  July  31,  lffl2. 

Approved. 

By  authority  of  a  resolution  of  the  Board  of  Trustees  at  a  meeting  held 
May  SS,  1912,  the  village  of  Fayetteville,  by  Wilbur  M.  Jones,  Tillage  presi- 
■Int,  made  applicatioii  to  the  Conservation  Connnission  on  May  S3,  I&12, 
tor  approTal  of  its  proposed  purchase  of  lands  for  the  protection  of  its 
soiiree  of  water  supply  and  tor  the  construction  of  an  additional  storage 
resvvoir  and  of  the  plans  of  this  reserroir.  This  petition  vraa  filed  vriti 
the  Conservation  Conunission  May  27,  1912.  On  June  21  and  July  2,  IB12, 
the  Comraission  caused  the  site  of  the  proposed  works  and  of  the  source  of 
water  supply  to  be  inspected  by  its  engineers. 

After  due  notice  published  in  the  Syracuse  Berald  and  the  Fayettevilla 
BnUetin,  a  hearing  was  held  on  this  petition  in  Bveringham  Hall  in  the 
village  of  Fayetteville  at  10:30  a.  m„  July  2,  1912.  At  this  hearing  the 
Commission  considered  the  petition,  maps  and  plans  submitted,  examined 
witnesses  and  heard  arguments  for  the  project,  as  shown  by  the  minutes.  No 
objections  to  the  granting  of  the  application  were  filed. 

After  due  study  of  the  petition  and  its  exhibits,  evidence  and  argument* 
given  at  the  hearing,  it  appears  as  follows: 

Fayetteville,  which  forms  a  part  of  tbe  town  of  Manliua,  Onondaga  county, 
was  duly  organized  and  exists  as  an  incorporated  village  under  the  Village 
Law.  At  the  time  of  tbe  last  federal  census,  the  population  of  tbe  village 
was  1,481,  and  it  is  estimated  at  present  to  be  over  1,500.  The  assessed  valua- 
tion at  tbe  time  of  the  last  roll  was  $522, BIO.  Bonds  are  outstanding  in  the 
amount  of  $29,000,  issued  in  1S92  for  the  construction  of  the  water  syst«m. 
Notes  are  outetanding  for  $1,500  and  the  sinking  fund  amounts  to  $5,400. 

Fayetteville  at  the  present  time  has  a  municipal  system,  supplying  water 
for  domestic  purposes  and  fire  protection.  This  system  was  constructed  in 
18^-3.  Water  is  obtained  from  a  spring  or  springs  scone  two  miles  east  of 
tbe  village,  which  formerly  was  the  source  of  Pool's  brook,  a  tributary 
to  Cbittenango  creek.  This  spring  is  of  large  volume,  issuing  from  limestone 
rock.  Analyses  of  the  water  made  by  the  State  Department  of  Health  and  a 
local  inspection  of  the  spring  and  surrounding  country,  indicate  that  this 
water,  although  decidedly  hard,  is  of  good  quality  for  domestic  consumption. 
The  yield  lias  not  been  accurately  measured,  but  that  portion  of  it  which  is 
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intercepted  is  jiut  about  sufficient  to  eupplj  the  demandB  of  the  vilU|^  of 
FAyetterille  in  the  driest  weather.  A  certMB  porticn  of  the  yield  of  this 
spring  h&B  not  been  intercepted  by  the  village. 

The  original  waterworks  constTuetion  intercepted  the  flow  from  this  Mptivg 
at  several  points  and  from  thence  carried  the  water  to  the  village  by  gravity. 
Mains,  pipes  and  fire  hydranta  were  provided  in  tlie  streets  in  the  usual 
manner.  A  reservoir  of  1^00,000  gallons  capacity  wm  eonatnuted  near  the 
springs  and  connected  directly  with  the  supply  main.  All  of  Uie  spring  water 
that  has  been  intercepted,  and  which  has  not  been  used  immediately  ^  the 
village,  has  been  discharged  into  this  reservoir  and  overflowed  therefrtMB  iato 
another  branch  of  Fool's  brook. 

The  original  storage  reservoir  is  depended  upon  to  furnish  fire  protection 
for  the  village,  the  rate  of  fire  draft  being  considerably  in  excess  of  the  rate 
of  yield  of  the  spring.  There  is  no  other  stand-pipe  or  reservoir  to  fnmish 
water  for  fire  protection.  During  the  recent  dry  summers  the  consumption 
at  times  slightly  exceeded  the  yield  of  the  spring,  so  that  it  became  necessary 
to  draw  upon  the  water  stored  in  the  reservoir,  thus  reducing  the  water 
available  for  Are  purposes  and  increBsing  the  fire  risk. 

In  order  to  make  available  a,  larger  proportion  of  the  yield  of  these  springs, 
in  view  of  the  probable  increased  coasumption  due  to  the  proposed  installa- 
tion of  a  BGwarage  system,  to  have  a  larger  volume  of  water  in  reserve  for 
fire  protection  and  to  give  opportunity  to  dean  the  present  reservoir  without 
sacrificing  all  stored  water,  the  village  board  decided  to  construct  another 
storage  reservoir  and  also  to  purchase  about  twenty-eight  acres  of  land 
covering  the  iit«  of  this  reservoir  and  the  territory  immediately  surrounding 
the  source  of  water  supply.  To  obtain  funds  for  this  purpose,  a  special  elec- 
tion was  held  in  the  village  on  April  I,  1012,  and  a  proposition  submitted  to 
the  electors  to  issue  village  bonds  to  the  extent  of  915,000  for  the  above 
mentioned  purposes.    This  election  was  duty  carried. 

Plans  for  the  proposed  construction  were  made  by  C.  W.  Knight,  engineer 
for  the  village,  and  were  submitted  with  this  application.  These  plans  were 
later  modified  and  in  their  final  form  tiled  July  E2,  1012,  they  show  that 
the  reservoir  is  to  be  formed  by  earth  embankments  having  slopes  of  one  on 
two,  the  inner  slope  being  paved,  and  having  a  puddle  core  wall  in  the  center 
of  the  embankment.  The  capacity  of  this  reservoir  to  be  something  less  than 
9,000,000  gallons.  This  reservoir  to  be  connected  with  the  old  reservoir  and 
with  the  pipe  lines  in  such  a  manner  that  the  water  stored  in  it  will  always 
be  available  for  fire  protection  and  for  domestir  consumption  in  times  of 
excessive  draft 

It  appears  that  the  estimated  cost  of  the  works  is  reasonable  and  that  the 
TCaervoir  can  probably  be  constructed  within  the  limits  of  the  appropriation. 
If  well  built  of  proper  materials,  the  reservoir  will  be  safe. 

Hie  necessary  land  has  already  been  purchased.  It  comprises  one  parcel 
of  27.66  acres  in  extent,  covering  the  site  of  the  new  reservoir  and  the  land 
between  the  new  and  the  old  reservoir  and  the  old  reservoir  and  ttie  spring. 
The  village  has  already  acquired  the  right  to  all  the  water  from  this  spring. 

There  are  no  other  municipal  corporations  situated  on  Fool's  brocdc  between 
the  spring  and  the  Erie  canal,  and  it  does  not  appear  that  any  other  civil 
mtbdivision  of  the  State  takes,  or  is  likely  to  take,  water  from  this  brack 
for  puTpeses  of  domestic  water  supply. 
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The  legftl  dtunagee  which  ta»y  be  Ckused  by  thu  work  do  not  »ppe*r  to  be 
such  as  to  require  tnj  Bpeeial  coosider&tion  or  legialative  enmctment  in  order 
that  tbej  m%j  be  equitabi;  determiaed  and  paid. 

From  conaideratiou  of  the  aboTe,  the  CommiBBioD,  therefore,  flnda  and 
det«nninee: 

Firit.  Tbkt  the  pl«nB  proposed  are  justified  b;  public  necnsity. 
Bewtid,  That  said  plans  provide  (or  proper  and  safe  conatruction  of  all  work 
connected  therewith. 

Third.  That  said  plana  provide  for  proper  protection  of  the  supplj-  from 
contamination  and  that  filtration  is  at  present  unnecessarj. 

Fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipal  cor- 
porations and  civil  divisions  of  the  State  affected  thereby,  and  to  the  inhab- 
itants thereof,  particular  consideration  being  given  to  their  present  and 
future  necesiitieB  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provision  for  the  deter- 
mination and  payment  of  any  and  all  damagea  to  persons  and  property,  both 
direct  and  indirect,  which  will  result  from  the  execution  of  said  plana. 

In  wiTNEaB  WB^aor,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  he  signed  by  the  Commission,  and 
has  caused  its  official  seal  to  be  affixed  hereto,  and  has  filed  the 
(L.  B.]  some,  witb  all  maps,  plans,  surveys  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  A>bany,  this  Slst  day  of  July, 
1012. 

CONSERVATION  COMMISSION. 
Geo.  E.  Vak  Kxhnbn, 
JauBS  W.  Flekiro, 
John  D.  Moonn, 
Aua*i  E,  EoiT,  OommuMoner*. 

Bearttary  to  Commismon. 


WATEB  S1TrPZ.T  APPLIOATIOH  HO.  110. 

STATE  OF  NEW  YORK  —  CONSERVATION  COMMISSION. 


In  the  Matter 

of  the 
Application  of  the  Village  Boabd  of  Pobt 
Letdek,  Lewis  County,  N.  Y.,  acting  as 
water  commisaionera  of  said  village,  for  per- 
mission to  obtain  and  install  an  additional 
water  supply. 


Application  filed  June  T,  1912. 

Hearing  held  at  Port  Leyden,  July  15,  1912. 

Decision  September  10,  1912. 

Approved. 

The  village  of  Port  Leyden,  by  its  board  of  trustees  acting  as  a  board  ot 
water  commissionerB,  on  the  Gth  day  of  June,  i912,  made  appltcatloD  to  th«| 
Conservation  Commission  for  approval  of  ita  proposed  taking  of  an  additional^ 
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■ource  of  vrftt«r  supply,  of  the  plana  oE  the  aeeeiBary  conatniatitnL  in  conneo- 
tJon  therenith  and  of  the  acquiaition  of  the  Deceasai7  Und.  This  appLicstion 
was  filed  with  the  Conservation  Commission  June  7,  Il^lS.  On  June  20,  191E, 
the  CommisBiOD  caused  the  proposed  source  of  water  supply  and  the  site  of 
the  proposed  works  to  be  inspected  by  one  of  its  engineers. 

After  due  notice,  published  in  the  Port  Leyden  £nterpri«s  and  the  Herald 
attd  Democrat  at  Lowvllle,  a  hearing  was  held  on  this  petition  in  the  engine 
house  of  the  village  of  Port  Leyden  on  the  ICth  day  of  July,  1»12,  st  11.30 
A.  M.  At  this  hearing  the  petitioner  was  represented  by  D.  H.  O'Brien,  vil- 
lage attorney,  and  William  H.  Burke,  village  president.  Objections  to  the 
proposed  scheme  were  filed  by  Homer  E.  Wilson,  who  appeared  in  perHon,  and 
by  hia  attorney,  J.  F.  de  La  Fleur.  At  this  hearing  the  Commission  consid- 
ered the  petition,  maps  and  plans  aubmitted,  examined  witneasea  and  heard 
arguments  for  and  against  the  project,  as  shown  by  the  minutes. 

After  due  study  of  the  petition  and  its  CKblbits,  the  evidence  and  the  argu- 
ments given  at  the  bearing  and  the  r«port  of  its  engineer,  it  appears  as 
follows: 

Port  Leyden  is  a  village  in  Lewis  county,  lying  in  the  towns  of  Leyden  and 
Lyonsdale.  It  waa  incorporated  in  1S71  and  had  a  population  in  1910  of  880 
persons  and  an  saaeased  valuation  at  the  time  of  the  last  roll  of  S20O,71G. 

The  Tillage  at  present  has  a  municipal  water  aupply  syatem,  water  being 
obtained  from  the  headwaters  of  a  branch  of  Cold  brook,  2^  miles  due 
eavt  of  the  village.  A  small  reservoir  has  been  constructed  on  this  stream 
which  impounds  water  for  purposes  of  fire  protection.  The  water  tributary 
tn  thia  rcaerroir  is  practically  at]  apring  water,  flowing  from  the  base  of  an 
extensive  sand  hill.  From  the  reservoir  water  ia  led  through  cast-iron  pipes 
to  the  Tillage  and  distributed  through  the  streets.  Fire  hydrants  are  pro- 
vided at  suitable  intervals  and  the  preaaure  is  ample  for  purposes  of  fire 
protection.    There  is  no  atandpipe  or  reservoir  other  than  that  above  described. 

The  yield  of  the  present  source  of  aupply  at  times  of  lowest  water  ia  almost 
equal  to  the  present  conaumption  of  the  village,  but  of  late  years,  In  very 
dry  Bununers,  it  has  been  found  necessary  to  deplete  the  storage  of  the  reser- 
voir to  a  certain  extent  in  order  to  supply  the  normal  draught,  so  that  at 
times  the  village  bos  been  left  without  fire  protection  other  than  the  low 
water  flow  of  the  spring,  which  ia  entirely  inadequate  for  the  purpoae.  The 
reservoir  needs  to  be  cleaned  out  periodically  and  in  order  to  do  so  it  ia  neces- 
sary to  empty  it.  After  such  cleaninff  it  takes  a  week  or  more  to  fill  the 
reservoir  and  during  this  period  the  village  is  withont  fire  protection. 

In  order  to  meet  the  probable  increase  in  conaumption,  to  provide  fire  pro- 
tection at  all  times  and  to  permit  the  cleaning  of  the  present  reaervoir  with- 
out interfering  with  the  delivery  of  water  to  the  village,  the  board  of  trustees 
decided   that   an   additional   reserroir   and  source  of   supply   was   necessary. 

On  May  29,  1B12,  a  proposition  waa  submitted  to  the  electors  of  the  village 
to  acquire  such  an  additional  supply,  to  issue  bonda  to  the  amount  of  t3i,000 
and  to  expend  92,000,  now  In  the  water  fund,  for  the  acquisition  of  such  a 
supply  and  the  necessary  land  and  to  build  a  reservoir  and  connecting  piping. 
This  election  was  carried  by  a  large  m»jority. 

The  board  of  trustees  engaged  Sidney  S.  Snell  as  engineer,  and  under  their 
direction  he  prepared  plans  and  estimates  of  tiie  new  reservoir  and  pips 
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linn;  ihme  plana  ind  eatimmt««  vwe  eabmitttd  with  the  petition  sad  were 
■fterwKrdB  revised. 

The  proposed  «dditionBl  source  of  aupply  is  the  beadwfttera  of  the  north- 
erly branch  of  the  creelc  now  uied.  A  small  Teeeiroir  is  t«  be  ooiietract«d  new 
the  hendwaterB  of  this  broolc  where  the  water  tributary  to  it  will  be  spring 
wat«r,  Bimilar  to  that  alTeady  in  use.  The  new  reeerroir  ia  to  have  a  capacity 
of  200,000  salloDS  with  a  How  line  at  the  same  level  as  that  of  the  present 
reservoir.  About  3,200  feet  of  piping  will  be  laid  from  this  reservoir  to  * 
connection  with  the  existing  main,  which  was  placed  there  for  the  pnrpow  at 
the  time  of  tlie  original  construction.  It  is  expected  that  the  construcUon  of 
the  proposed  works  will  approximately  double  the  available  water  both  for 
domestic  purposes  and  for  Are  protection.  It  will  also  permit  of  the  cleaning, 
repair  and  reconttruetion  of  one  reservoir  while  the  other  is  supplying  the 
needs  of  the  village. 

Analyses  of  the  water  from  the  proposed  additional  source  of  supply  indi- 
cate some  contamination  from  animal  sources,  but  inspection  of  the  territory 
surrounding  the  springs  shows  that  this  is  probably  from  the  pasturing  of 
cattle  and  shows  little  or  no  danger  of  pollution  from  human  sources,  and  it 
appears  that  this  water  ought  to  be  suitable  for  domestic  consumption  if  the 
spring  and  surrounding  lands  are  properly  cleaned  np.  It  is  proposed  to  buy 
and  fence  land  around  the  springs,  reservoir  and  connecting  stream. 

The  engineer  estimates  that  the  proposed  works  will  cost  approximate^ 
93,900.  It  seems  that  this  estimate  is  reasonable  and  that  it  ought  to  be 
possible  to  construct  the  works  without  exceeding  the  appropriation  voted  at 
the  recent  election. 

The  works,  if  built  according  to  the  amended  designs  filed  August  ZS,  191!, 
with  good  workmanship  and  proper  materials,  will  be  safe. 

It  is  proposed  to  acquire  6.16  acres  of  land  surrounding  the  springs  and 
the  new  reservoir.  In  addition  to  this  3,000  feet  of  right  of  way  for  the  pipe 
line  will  be  acquired. 

A  study  of  the  maps  of  this  district  fails  to  show  any  alternative  source  of 
supply  which  will  be  as  good  or  better  than  that  proposed. 

The  execution  of  the  plans  of  tbe  village  of  Port  Leydeo  will  not  adversely 
affect  the  interests  of  any  other  civil  subdivision  of  the  State  or  the  inhab- 
itants thereof. 

Tbe  legal  damages  which  may  be  caused  by  the  execution  of  the  plans  of 
the  petitioner  do  not  appear  to  be  such  as  to  require  any  special  consideration 
or  legislative  enactment  in  order  that  they  may  be  equitably  determined  and 

In  consideration  of  the  above,  the  Commission  therefore  flnds  and 
determines: 

Firtt.    That  the  plans  proposed  are  justified  by  public  necessity. 

Second.  That  said  plans  provide  for  the  proper  and  safe  construction  of 
all  work  connected  therewith. 

T^inl.  That  said  plans  provide  for  the  proper  protection  of  the  supply 
and  the  watershed  from  contamination  and  that  filtration  is  at  tbe  present 
time  unnecessary. 

FourtK  That  said  plans  are  just  and  equitable  to  the  other  mnnicipalittts 
and  civil  divisions  of  the  State  affected  thereby  and  to  the  inhabitants  thereof. 


.,  Google 


COSSEBVATION    CoMMlSSIOIT.  273 

particular  consideration  being  given  to  their  preaent  and  future  neceHltiei  for 
■onrcM  of  vater  aupplj. 

Fifth.  That  Mid  plans  make  fair  and  equitable  provisions  for  th«  deter- 
mination and  payment  of  any  and  all  legal  damages  to  penonB  and  property, 
botik  direct  and  indirect,  which  will  resnlt  from  the  execution  of  said  plana 
or  the  acquiring  of  said  lands. 

Therefore,  upon  the  t^ve  grounds,  the  application  of  the  village  board  of 
Port  Leydeu  ia  hereby  approved  and  permission  to  acquire  the  above  land  and 
to  construct  and  operate  the  above  works  is  granted,  subject  to  turtlier  inspec- 
tioD  by  this  CommisBioD  aa  provided  by  lection  C23  of  the  Conservation  Law. 
In  wrrnsBB  wskoeov,  the  Conservation  Commission  haa  caused  this 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  official  seal  to  be  affixed  hereto  and  has  flled  the 
[l.  b.)     aame   with   all   maps,   plans,    reports   and   other   paper*   relating 
thereto  in  its  office  in  the  ci^  of  Albany  this  lOth  day  of  Sep- 
tember, 1912. 

CONSERVATION  C0JOUS8I0N. 
Geo.  E.  Vas  Kbsbih, 
JAHBB  W.  Fleming, 
John  D.  Moou, 
AiBEBT  E.  Eorr,  Commiitiotter: 

Seoretary  to  Commtsaioa. 
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STATE  OF  NEW  YORK— CONSERVATION  COMMISSION. 


In  the  Matter 

of  the 

Application    of 

the    RocHiSTEB 

A!is     LakiI 

Ohtario  Wateb  CoiiFANT,  for  pertnissio 

1  to 

extend     its 

mains      into      the 

town 

of 

Iroudequoit. 

Application  filed  June  13,  1912. 

Hearing  held  at  Rochester,  July  13,  1912. 

Decision  July  31,  1912. 

Approved. 

The  Rochester  and  Lake  Ontario  Water  Company,  by  ite  vice-president 
and  general  manager,  acting  by  authority  of  the  board  of  directors,  on 
June  11,  1912,  made  application  to  the  Conservation  Commission  for  approval 
of  the  proposed  extension  by  the  company  of  ita  mains  into  tbe  town  of  Iroo- 
dequoit,  Monroe  county,  for  the  pnrpoae  of  supplying  the  inhabitants  of  that 
township  with  water  for  domestic  purposes  and  fire  protection.  This  applieai- 
tion  was  filed  June  13,  IBIS,  and  on  May  24,  1612,  the  Commission  caused 
Irondequoit  township  and  the  present  works  of  the  company  to  be  inspected 
fay  one  of  its  engineers. 

After  due  notice  published  in  the  Democrat  and  Chronicle,  Herald,  Pott 
E«pr«M,  and  Union  and  Attvertiatr,  all  of  Rochester,  a  hearing  was  held  on 
this  application  in  the   rooms   of   the  chamber  of  commeToe   in  the  city  of 
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BocheBter  on  July  13,  1912,  at  10  a.  m.  At  this  hearing  the  Conuniaaioii  con- 
aidered  the  petition,  naps  and  plans  submitted,  examined  witnessea  and  heard 
arguments  for  the  project,  aa  shown  hy  the  minutes.  No  objections  to  tb» 
granting  of  the  application  were  filed. 

After  due  study  of  the  petition  and  its  exhibits,  the  evidence  and  the  argu- 
ments given  at  the  hearing,  it  appears  as  follows; 

The  Rochester  and  Lake  Ontario  Water  Company  was  organized  under 
Article  VII  of  the  Transportation  Iaw  of  the  State  of  New  York  in  1902. 
The  authorized  capital  stock  of  the  company  ig  (2,500,000,  all  of  which  has 
l*een  issued.  The  authorized  bonded  indebtedness  is  92,600,000,  of  which 
91,562,000  has  been  issued  and  is  outstanding.  The  company  was  organiicd 
to  furnish  water  for  domestic  and  other  purposes  in  the  towns  of  Qreece, 
Gates  and  Brighton  and  the  villages  of  Brighton  and  Fairport  in  the'  county 
of  Monroe.  Since  its  organization,  the  company  has  furnished  water  to  the 
inhabitants  of  the  above  enumerated  towns  and  villages  and  has  extended  its 
mains,  until  it  is  now  supplying  in  addition  the  villages  of  Penfleld,  Pittstord 
and  East  Rochester  and  the  territory  contiguous  thereto. 

The  townsbip  of  Ironedquoit  lies  northeast  of  the  city  of  Rochester,  being 
bounded  by  Irondequoit  bay.  Lake  Ontario  and  the  Genesee  river.  The  present 
population  is  estimated  at  about  3,760.  There  is  no  system  of  public  water 
supply  within  the  township,  except  in  the  Summerville  water  district,  located 
in  the  angle  between  the  lake  and  river,  which  is  now  supplied  with  water 
by  the  village  of  Cliarlotte,  on  the  opposite  bank  of  the  Oenesee.  The  inhab- 
itants of  this  township  desire  to  obtain  water  for  domestic  purposes,  fire 
protection  and  irrigation  and  many  of  them  have  signed  contracts  to  take 
water  from  this  company  if  the  mains  are  so  extended. 

The  plant  of  the  water  company  consists  of  a  pumping  station,  located  on 
the  shore  of  Lake  Ontario  about  I^  miles  west  of  the  mouth  of  the  Oenesee 
river.  A  24-inch  intake  extends  into  the  lake  for  a  distance  of  4,000  feet. 
From  the  land  end  of  this  pipe  water  is  raised  by  a  low  lift  pump  into  a 
sedimentation  basin  of  430,000  gallons  capacity.  From  this  basin  water  is 
pumped  through  filters  into  the  mains.  The  pumping  equipment  consists  ot 
two  steam-driven  units  of  3,000,000  gallons  per  day  capacity  each,  now  in 
operation,  and  one  motor-driven  unit  now  being  installed,  which  is  to  have  a 
capacity  of  6,000,000  gallons  per  day.  All  the  water  is  filtered  by  eight  L*due 
filters  —  a  pressure  filter  similar  to  the  New  York  pattern  —  the  total  capa- 
city of  the  filters  being  4,000,000  gallons  per  day.  Sulphate  of  alumina  is 
used  as  a  coagulant  and  in  some  cases  calcium  hypochlorite  is  also  used  to 
reduce  the  bacterial  content  of  the  filtered  water.  From  the  filters,  the  water 
is  forced  through  various  pipes  and  mains  to  the  districts  which  are  now 
served.  A  reservoir  of  2,640,000  gallons  capacity  is  connected  with  this  sys- 
tem, being  situated  on  Cobb's-Hill  near  the  new  reservoir  of  the  Rochester 
water  works;  the  elevation  of  this  reservoir  is  64D  feet  above  sea  level. 

At  the  present  time  this  company  is  pumping  approximately  3.500,000  gal- 
lons per  day.  The  consumption  of  Irondequoit  t«wnsbip  is  estimated  at 
400,000  gallons  per  day  upon  the  establishment  of  the  works,  and  it  is  believed 
that  within  two  years  it  will  increase  to  1,000,000  gallons  per  day. 

Various  analyses  submitted  with  the  application  indicate  that  the  filters 
are  giving  an  effluent  of  reasonable  purity  and  that  this  water  is  suitable  for 
purposes  of  domestic  ceusumption. 
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It  is  propoaed  to  extend  mKins  and  pipes  from  an  exiEting  main  in  tbe 
tormer  village  of  Brighton,  not  far  from  the  Cobb'a  Hill  reiervoir,  through 
various  portions  of  tlie  town  of  Iroadequoit,  extending  these  from  time  to 
tuae  as  required.  All  theae  mains  and  pipes  will  be  laid  in  public  atreeta  and 
roads  and  it  will  not  be  necessary  to  acquire  any  land. 

No  convenient  Bourcea  of  supply  for  this  township,  other  than  Lake  Ontario, 
appear  from  a  study  of  the  maps.  The  sourcea  of  supply  of  tbe  city  of  Roches- 
ter are  so  situated  ae  to  be  available,  but  the  present  yield  is  hardly  more 
than  sufficient  for  the  demands  of  the  city  itself. 

As  it  appears  that  the  present  plant  of  the  company  is  sufficiently  large  to 
supply  tbe  town  of  Irondequoit  in  addition  to  those  districts  which  it  is 
already  supplying  and  that  the  pumping  and  Ottering  capacity  of  this  plant 
could  readily  be  extended,  it  does  not  appear  that  tbe  granting  of  this  appli- 
cation will  injuriously  affect  any  other  civil  subdivision  of  the  State. 

The  legal  damages  which  may  be  caused  by  this  work  do  not  appe«T  to  be 
such  at  to  require  any  special  consideration  or  legislative  enactment  in  order 
that  they  may  be  equitably  determined  and  paid. 

In  consideration  of  the  above,  the  Commission  therefore  flnds  and 
detarminea: 

Firtt.    That  tbe  plans  proposed  are  justiBed  by  public  necessity. 

Second.  That  said  plans  provide  for  the  proper  and  safe  construction  of  all 
work  connected  therewith. 

TKird.  That  said  plans  provide  for  tbe  proper  protection  of  the  supply 
and  the  watershed  from  contamination  and  for  tbe  proper  filtration  of  such 
supply. 

Fourth,  That  said  plans  are  just  and  equitable  to  the  other  muoicipalitie* 
and  civil  divisions  of  the  State  affected  thereby  and  to  the  inhabitants  thereof, 
particular  eoDsideration  being  given  to  tbeir  present  and  future  neoeesities 
for  sources  of  water  supply. 

Fifth,  That  said  plans  make  fair  and  equitable  provisions  for  the  deter- 
mination and  payment  of  any  and  all  legal  damages  to  persons  and  property, 
both  direct  and  indirect,  which  will  result  from  the  execution  of  said  plana 
or  the  acquiring  of  said  lands. 

Therefore,  upon  the  above  grounds,  the  application  of  the  Rochester  and 
Lake  Ontario  Water  Company  is  hereby  approved  and  permission  to  con- 
stniet  and  operate  the  above  works  is  granted,  subject  to  further  inspec- 
tion bj  this  Commission  as  provided  by  section  623  of  the  Conservation 
Uw. 

In  wrrKKss  whebeof,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  tbe  Commission  and 
baa  caused  its  official  seal  to  be  affixed  hereto  and  has  filed  the 

[i-  B.]  aame  with  all  maps,  plans,  reports  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany  this  31si  day  of  July, 
IMS. 

C0N8BBVATI0N  COMMISSION. 

GK>.    E.    Van    KKHtlEH, 

James  W,  FU:kiw«, 
JOHIT  D.  Moore, 
Albeet  E.  Hon,  CommiMionert. 

BwnUir]/  to  Comm<s«ion. 
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STATER  81TPPLT   APPUOATIOH   MO.    121. 

Village  of  BriarcliS  Manor,  Westchester  county. 

Petition  filed  June  22,  1912. 

The  petition  asked  for  approval  of  the  plan  of  constructing  an  impounding 

and  diBtribution  reservoir  as  extensions  to  the  present  water  suppl;  eystem 
of  the  Tillage.  Thia  application  was  incomplete,  in  that  the  construction  of 
(be  proposed  works  bad  not  been  authorized  by  a  vote  of  the  electors  of  the 
village.  Therefore,  no  further  steps  will  be  taken  in  the  matter  until  auch 
election  bad  been  bad. 


WATEB   8UPPLT  APPLIOATIOH   HO.    122. 

In  the  Matter 
of  the 
Application  of  the  SoDUS  Wateb  Dibtrict  for    '*<'"•»<'"■ 
approval  of  its  plans  for  a  water  supply. 

Application  filed  July  9,  IBIZ. 

Hearing  held  St  Sodus,  July  24,  1912. 

Decision  September   10,   1012. 

Approved. 

The  Board  of  Water  Commissioners  of  the  Sodus  Water  District  on  July 
6,  1912,  made  application  to  the  Conservation  Commission  for  approval  of 
the  taking  of  a  source  of  water  supply  and  of  the  plans  of  the  proposed 
water  supply  system  for  the  district.  This  petition  was  filed  witii  the 
Conservation  Commission,  July  Q,  1912.  On  July  20,  1912,  the  Commission 
caused  the  site  of  the  proposed  works  and  the  proposed  source  of  water 
■apply  to  be  inspected  by  one  of  its  engineers. 

After  due  notice  published  in  the  Wayne  Democratio  Preag  of  Lyons  and 
the  Democratic  Herald  of  Clyde,  a  hearing  was  held  on  this  petition  In  the 
Fire  Hall  of  the  village  of  Sodus  on  July  24,  1912,  at  1  p.  U.  At  this  hear- 
ing the  petitioner  was  represented  by  Uyric  M.  Kelly,  Attorney,  and  Chester 
W.  Conant,  Millard  F.  Boyd  and  Herman  L.  Kelly,  Water  Commissioners 
for  tiie  district,  in  person.  No  one  appeared  in  opposition  to  the  proposed 
plans.  At  this  hearing,  the  Commission  considered  the  petition,  maps  and 
plans  submitted,  examined  witnesses  and  heard  arguments  for  the  project, 
aa  shown  by  the  minutes. 

After  due  study  of  the  petition  and  its  exhibits,  the  evidence  and  the 
arguments  given  at  the  hearing,  it  appears  as  follows: 

Sodus  water  district  forms  a  part  of  the  town  of  Sodus,  Wayne  county.  It 
covers  the  unincorporated  village  of  Sodus  and  has  practically  the  same 
limits  as  existing  fire  and  lighting  districts.  This  district  was  formed  by 
an  order  of  the  Town  Board  of  Sodus  on  April  9,  1912,  acting  under  the 
provisions  of  sections  2S2  and  233  of  the  Town  Law,  this  action  being  taken 
pursuant  to  a  petition  signed  by  the  majority  of  the  taxpayers  of  the  dis- 
trict, which   was   filed   with   the  Town   Board,  March   23,   1912.    The   popu- 
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Uti«D  of  the  district  vu  l^dO  in  1010  kod  ib  now  eitimated  ut  l^O;  th« 
Knmatd  Tahiaticm  ol  property  within  ita  limita  is  M39,110  and  tli«  oulj 
bonded  indebtedneM  is  that  of  the  gchool  district,  amonntiDg  to  (S^OOO.  Ths 
ordec  of  the  Town  Board  authorized  a  bond  issue  of  £30,000  fas-  the  pturpOM 
of  water  worts  construction. 

Sodns  water  district  is  at  present  without  any  public  water  supply  Bystem. 
Water  for  domestic  purposes  is  obtained  from  wells,  oearly  oU  of  the  driven 
type.  Water  for  fire  protection  is  taken  from  a  few  dng  welli  and  lome 
ciatems  in  varioos  parts  of  the  Tillage.  Water  for  this  purpoae  ia  very 
scarce,  aa  it  is  impossible  to  pump  from  the  driven  wells  with  the  fire 
apparatus  and  it  is  impossible  to  get  the  suction  hose  into  many  of  the 
private  cisterns.  It  is  frequently  necessary  to  carry  water  by  band  to  am 
iron  tub  into  which  the  suction  bote  is  led.  There  have  been  serious  losses 
from  fire  within  recent  years,  which  it  ia  believed  might  have  been  pre- 
vented if  an  ample  quantity  of  water  bad  been  available. 

Plans  for  the  proposed  water  works  for  the  district  were  prepared  for 
Bubmiasion  to  the  Town  Board  by  Mr.  H.  C  Kittredge.  The  Water  Com- 
misaioners,  when  they  were  appointed,  engaged  lit.  W.  A.  Lafler  as  their 
engineer,  and  plana  prepared  by  1>oth  of  these  engineers  were  aubmitted  or 
offered  in  evidence.     Tbese  plans  were  aubaequently  reviaed. 

The  proposed  source  of  supply  is  the  so-called  Cleveland  spring,  one  and 
one-hali  miles  south  of  the  village.  This  spring  lies  in  the  center  of  an 
extensive  flat  bottomed  basin  among  tlie  bills,  is  surrounded  by  marshy 
ground  and  is  not  far  from  an  extensive  swamp.  The  water  apparently 
comes  from  a  bed  of  cemented  gravel  whieh  is  overlaid  by  several  feet  of 
clayey  material.  Three  gagings  have  been  made  of  the  yield  of  this  apring 
as  follows; 

Harcb  6,  1912 107,000  gallons. 

Last  week  in  May,  1B12 192,000  gallons. 

July  24,  1912 86,000  gallons. 

It  appears  that  the  yield  from  this  apring  probably  will  be  sufficient  to 
supply  the  needs  of  the  district  forsome  time  to  come  and  that,  when  neces- 
sary, additional  aupplies  of  water  can  be  obtained  in  the  some  general 
neighborhood  and  at  no  very  great  distance. 

Analyses  of  the  water  from  this  apring  were  submitted  with  the  appli- 
cation, which  indicate  that,  if  properly  protected  from  surface  wash  and 
from  direct  contamination  by  the  pasturage  of  cattle,  the  water  will  be 
suitable  for  domestic  consumption.  It  is  proposed  to  acquire  the  land 
about  the  spring  and  fence  it  to  prevent  the  entrance  of  cattle.  If  this  area 
proves  insufficient  for  the  purpose,  more  land  will  be  taken. 

It  is  proposed  to  construct  at  the  spring  a  collecting  basin,  below  the  level 
of  the  ground,  fourteen  feet  in  diameter  and  nine  and  one-half  feet  deep, 
holding  approximately  11,000  gallons;  this  is  to  be  constructed  of  concrete 
and  to  be  covered.  Immediately  adjacent  to  the  basin  a  pump  house  is  to  be 
built,  which  will  be  provided  at  the  present  time  with  one  pumping  unit  of 
200,000  gallons  per  day  capacity,  operated  either  by  gasoline  or  electric 
power.  Water  will  be  pumped  to  a  distribution  reservoir  to  be  built  on 
Mccarty's  Hill,  three-quarters  of  a  mile  west  of  the  village.  This  reservoir 
is  to  be  formed  by  concrete  walls  backed  by  an  earth  embankment,  floored 
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with  concrete  and  covered  by  a  wooden  root.  It  is  to  be  siztj-eight  feet 
in  diameter,  twelve  and  one-half  feet  deep  and  have  a  capacity  of  S8,000 
gallotia.  The  elevation  of  the  flow  liueB  of  the  collecting  baain  and  dia- 
tribution  reservoir  are  respectively  41S  and  591.6.  From  the  dietiibution 
reservoir  water  is  to  be  distributed  by  pipes  and  maim  laid  in  the  etieets 
in  the  usual  manner.  Hydrants  with  double  Scinch  noszlee  are  to  be 
provided  at  intervals  sufficient  to  give  proper  fire  protection.  The  pressures 
in  the  mains  will  run  from  seventy-two  to  thirty  pounds,  averaging  about 
sixty-five  pounds,  and  these  pressures  and  the  proposed  sizes  of  pipes  are 
sufficient  to  give  adequate  fire  protection. 

The  engineer's  estimate  of  the  cost  of  these  works  is  t28,S81.30.  This 
estimate  appears  to  be  reasonable,  although  not  liberal,  and  it  is  believed 
that  with  economy  the  works  can  be  constructed  within  the  limits  of  the 
money  appropriated. 

The  proposed  works,  if  carefully  constructed  in  accordance  with  the  revised 
plans  and  with  good  materials,  will  be  safe  and  efficient.  The  Commiaaion 
believes,  however,  that  tbe  installation  of  a  duplicate  pumping  unit  in  the 
near  future  will  be  advisable. 

It  is  proposed  to  acquire  title  to  a  parcel  of  land,  surrounding  the  spring 
and  large  enough  to  permit  of  the  construction  of  a  pumping  station,  con- 
taining 0.46  acres.  Another  parcel  of  seven  acres  is  to  be  taken  on  McCarty's 
Hill  for  the  construction  of  the  dietribution  reservoir ;  a  right  of  way  for 
the  pipe  lines  from  the  nearest  street  to  the  reservoir,  33  feet  wide  and  590 
feet  long,  is  also  to  be  acquired;  the  remainder  of  the  piping  will  be  laid 
in  the  village  streets.  It  is  expected  that  this  land  can  be  acquired  by 
private  sale,  it  not  condemnation  proceedings  will  be  resorted  to. 

It  does  not  appear  that  this  district  can  be  supplied  with  water  by  gravity 
at  reasonable  cost.  The  only  alternative  source  which  bos  been  studied  is 
the  so-called  Gaylord  spring  north  of  tbe  railroad.  This  spring  is  of  small 
capacity  and  is  so  situated  that  the  danger  of  contamination  of  its  waters 
is  very  great.  There  are  various  other  springs  and  streams  in  the  neighbor- 
hood which  might  be  used,  but  it  appears  that  the  Cleveland  spring  ia  the 
most  suitable  for  the  present  needs  of  the  district.  Water  could  be  obtained 
by  pumping  from  Lake  Ontario,  but  this  would  have  to  be  filtered  and 
probably  would  be  more  expensive  than  tlie  proposed  supply. 

It  does  not  appear  that  the  taking  of  the  water  of  the  Cleveland  spring 
by  this  water  district  will  in  any  way  affect  the  present  or  future  needs 
of  any  other  civil  subdivision  of  the  State. 

Tbe  legal  damages  which  may  be  caused  by  the  execution  of  the  plans  of 
the  petitioner  do  not  appear  to  be  such  as  to  require  an;  special  considera- 
tion or  legislative  enactment  in  order  that  they  may  be  equitably  deter- 
mined and  paid. 

In  consideration  of  the  above,  the  Commission  therefore  finds  and  deter- 

Fint.  That  the  plans  proposed  are  justified  by  public  necessity. 

Second.  That  said  plans  provide  for  tbe  proper  and  safe  construction  of 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  the  proper  protection  of  tha  supply 
and  the  watershed  from  contamination  and  that  filtration  is  at  tbe  present 
time  unnecessary. 
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FourIK  Th&t  Baid  plans  are  just  and  equitable  to  the  other  muuicipalitiea 
and  civil  divisiona  of  the  Stata  affected  thereby  and  to  the  inhabitanta 
thereof,  particular  consideration  being  given  to  their  present  and  future 
neceeaitiee  for  aourcee  of  vater  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  proTisiona  for  the  determi- 
nation and  payment  of  an;  and  all  l^al  damages  to  persons  and  property, 
both  direct  and  indirect,  which  will  reault  from  the  execution  of  laid  plana 
(«  the  acquiring  of  aaid  landi. 

Therefore,  upon  the  above  grounda,  the  application  of  the  Sodus  Water 
District  is  hereby  approved  and  permission  to  acquire  the  above  land  and  to 
construct  and  operate  the  above  worlu  ia  granted,  subject  to  further  in- 
spection by  this  Commieaion  as  provided  by  section  SZ3  of  the  Conaervation 
Law. 

I:<  WITNESS  VBtxxow,  the  Conaervation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  official  seal  to  be  affixed  hereto  and  has  filed  the 
«ith  all  mapa,  plana,  reports  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany,  this  10th  day  of 
September,  1912. 

CONSERVATION  COMMI8SIOX. 
Obobox  E.  Van  Kerneit, 
Jahbb  W.   Fimnno, 
John  D.  Moobk, 
A1.BUT  E.  HoTT,  CotnmiMioner*. 

Secrttary  to  CommMSion. 


a.] 


WATER  S17PPi;t  APPUOATIOH  KO.   MS. 

STATE  OF  NEW  YORK  — CONSERVATION  COMMISSION. 


In  the  Matter 
of  the 
Application  of  the  Board  of  Trustees  of  the 
ViiXAOB  OF  LaSallz,  for  permission  to  pur- 
chase the  plant  and  appurtenances  of  the 
LaSalle  Waterworks  Company  and  to  make 
such  extensions  and  alteratiims  in  connection 
therewith  as  may  be  aeeessary  to  secure  a 
suitable  and  potable  water  aupply  for  the 
said  village  of  LaSatle,  county  of  Niagara 
and  State  of  New  York. 


Application  filed  July  9,  1S12. 
Hearing  held  July  23,  1912. 
Decision  July  31,  1912. 
Approved. 

The  village  of  LaSalle,  by  Ita  Board  of  Trustees,  on  July  3,   1012,  made 
application  to  the  Conservation  Commisilon  for  ita  approval  of  the  propoaed 
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pnnilUM  Vj  the  village  of  LaSftUe  ol  the  plant  and  appnrteoMiceB  of  the 
LafiaJle  WAterworlu  Compaaf  and  the  maVing  of  mudi  extenaiona  and  altera 
tioa«  in  connection  therewith  as  may  be  neceaaaiy,  and  of  the  obtaining  of  a 
■apply  of  potable  water  for  the  village  from  either  the  city  ol  Niagara 
FUla  or  the  Weatern  New  York  Waterworks  Compuy.  Thii  application 
waa  filed  July  Q,  1912.  On  July  1ft,  1912,  the  Commiauon  cauaed  the  aita 
of  the  proposed  works  and  the  propoeed  sonrcN  of  water  supply  to  be  in- 
Bpected  by  one  of  its  engineers. 

After  due  notice,  published  in  the  t/iUow  Am  of  Lockport  aod  the  Jottmal 
of  Niagara  Falls,  a,  bearing  was  held  aa  this  petition  in  the  Tillage  hall 
of  LaSalle  on  July  23d  at  10;30  a.  ic.  At  this  hearing  the  ComminioB 
considered  the  petition,  mapa  and  plans  submitted,  examined  witnesses  and 
heard  arguments  for  the  project,  as  shown  by  the  minutes.  The  petitioner 
was  represented  by  George  U.  Tuttte,  Attorney,  and  no  one  appeared  in 
opposition  to  the  project. 

After  due  study  of  the  petition  and  its  exhibits,  tlte  CTidence  and  the 
arguments  given  at  the  hearing,  it  appeara  aa  follows: 

LaSalle  is  a  village  in  Niagara  county,  incorporated  December  2,  189T, 
under  the  General  Villsge  Law.  It  lies  on  the  right  bank  of  the  Niagara 
river,  immediately  east  of  the  city  of  Niagara  Falls,  tlie  village  and  city 
having  a  common  boundary  at  this  point.  The  population  at  the  time  of 
the  last  census  was  1898i  it  is  estimated  at  present  at  1,500.  There  is  no 
bonded  indebtedness  and  at  tiie  time  of  the  last  roll  the  assessed  valuation 
was  $1,729,000. 

LaSalle,  until  very  recently,  was  supplied  with  water  by  the  I^Salla 
Waterworks  Company.  The  plant  of  this  company  was  taken  over  by  the 
village  in  May  IB,  1B12,  and  is  still  used  to  supply  water  to  it.  The  plant 
of  the  LaSalle  Waterworks  Company  was  installed  many  years  ago  at  a 
cost  of  approximately  M3,000.  The  source  of  supply  is  Little  river,  a 
branch  of  the  Niagara  river,  running  behind  Cayuga  island.  Water  is 
pumped  by  a  motor  driven  plunger  pump  to  a  standpipe  of  50,000  gallons 
capacity  and  from  thence  runs  by  gravity  and  without  purification  through 
various  pipes  and  mains  to  different  parts  of  the  village.  Twenty-eight  fire 
hydrants  are  provided  and  the  effective  pressure  upon  them  is  about  thirty- 
three  pounds.  The  water  pumped  is  grossly  contaminated  by  sewage  from 
Buffalo  and  the  Tonawandas  and  without  filtration  la  entirely  uneuited  for 
domestic  consumption.  The  pumping  plant  is  antiquated  and  in  poor  con- 
_  dltion  and  the  capacity  of  the  standpipe  somewhat  small  for  efficient  flre 
protection.  The  pressure  is  low,  but  can  be  increased  by  speeding  up  the 
pump.  The  present  consumption  of  the  village  is  estimated  at  approxi- 
mately 200,000  gallons  per  day. 

On  March  19,  1912,  the  electors  of  the  village  voted  to  purchase  the  present 
plant  for  a  sum  not  to  exceed  $30,000,  to  raise,  by  the  issue  of  bonds,  an 
amount  not  to  exceed  S20,000  for  the  construction  of  additional  water  supply 
works  and  to  appoint  a  Board  of  Water  Commissi  oners.  The  Watei  Com- 
missioners were  duly  appointed  and  they  proceeded  to  take  over  the  works 
of  the  old  company.  These  works  are  now  operated  by  the  village,  although 
they  have  not  been  paid  for.  Ur.  Archibald  P.  Smith  was  appointed  en- 
gineer and  prepared  plans,  reports  and  estimatea  on  the  project  of  supply- 
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big  the  village  with  wster  from  one  of  the  two  water  Bupply  Byetems  ia  the 
dty  ol  Niagaira  Falls.  Theee  plOBB,  reports  and  eBtinuttea  were  submitted 
with  the  application.  The  Board  of  Water  Cmnmiuionera  then  requected 
the  Board  of  Xrustees  vo  iaeue  bonda  to  the  amount  of  {42^00,  of  whicli 
aom  $12^00  was  to  be  UMd  in  making  extenaiona  and  changes  in  the  maina; 
the  remainder  for  the  purchase  of  the  existing  plant. 

The  municipal  water  inpplj  plant  at  Kiagara  Falls  obtains  water  1^ 
pumping  fram  the  Niagara  river  to  a  point  about  600  feet  west  of  the  eaatera 
bauadBi7  of  the  cit}-.  The  intake  and  crib  are  situated  2,200  feet  from 
tb«  shore.  Water  flows  b;  gravity  from  the  river  to  a  baaiii  near  tbe  pumping 
station,  from  which  it  is  pumped  b;  low  liit  pumps,  having  a  capacity  of 
16,000,000  gallons  per  day,  into  the  filters.  These  are  rapid  sand  filters  of 
Continental  type,  having  a  total  rated  capacity  of  16,000,000  gallons  per 
day.  Before  going  to  the  filtsTs,  alum  is  applied  to  tbe  water  as  a  ooaga~ 
lant.  From  the  clear  water  basin  of  the  filtration  plant  the  water  is 
pumped  by  high  lift  pumps  into  the  mains  laid  in  the  streets  of  the  citj 
of  Niagara  Fills.  There  are  three  of  these  pumps,  each  having  a  capacity 
of  7,000,000  gallons,  pumping  against  a  normal  pressure  of  seventy-five 
pounds  per  square  inch.  The  pumps  ore  all  motor  driven  centrifugal  units 
run  by  power  from  the  large  power  stations  on  both  sides  of  the  falls.  The 
present  rate  of  pumping  runs  from  13,000,000  to  17,000,000  gallons  per  day 
and  has  oooasitnally  been  as  high  as  18,000,000  to  10,000,000  gallons. 
The  pressures  have  occaaionally  been  as  high  as  90  to  100  pounds  per 
square  inch.  The  msjns  are  still  being  eictended  and  more  connections  being 
made  daily,  which  will  increase  tM  demand,  unless  the  present  waste  ia 
cut  down.  The  population  supplied  at  present  is  22,000  persons,  showing 
th«t  the  per  capita  conaunption  is  apparently  abnormally  high.  There  is 
■M  standpipe  in  connection  with  the  municipal  plant.  No  definite  ofTer  bos 
been  made  by  the  city  to  the  village  and  it  is  not  known  at  what  price,  or 
at  what  pressures  they  would  undertake  to  supply  water. 

The  Western  New  York  Waterworks  Cwnpany  was  installed  to  supply  the 
Tillage  of  Niagara  Falls  many  years  ago  and  has  supplied  that  village,  now 
included  in  the  city  of  Niagara  Falls,  up  to  the  last  year,  when  the  municipal 
plant  was  put  in  operation  and  a  targe  number  of  tbe  connections  formerly 
made  to  the  mains  of  the  private  company  taken  over.  The  pumping  plant 
of  this  company  is  adjacetrt  to  the  power  honse  of  the  Niagara  Falls  Power 
Company  and  water  is  taken  from  the  power  canal.  Low  lift  pomps, 
having  16.000,000  gallons  per  day  capacity,  raise  tbe  water  from  the  eanal 
Into  a  sedimentation  tank  of  500,000  gallons  capacity,  alum  being  applied 
as  a  coagulant.  From  this  tank  the  water  flows  by  gravity  through  rapid 
sand  flltprs  of  the  Cincinnati  pattern,  having  a  capacity  of  11,000,000  to 
10,000,000  gallons  per  day.  A  wash  water  tank  is  provided  with  a  capaeif^ 
of  120,000  gallons  and  a  maximum  bead  on  the  SHers  of  forty  feet.  At 
present  the  high  lift  pumps  are  installed  in  tbe  wheel  pit  of  the  Niagara 
Palls  Power  Company.  These  are  two  plunger  pumps  driven  by  pelton 
luteals,  each  having  a  capacity  of  6,000,000  gallons  per  day.  This  pumping 
plant  is  about  to  be  replaced  by  three  motor  driven  centrifugal  pumps,  each 
of  4,000,000  gallons  per  day  capacity,  which  are  to  be  installed  in  tbe  aaau 
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house  with  the  ftltere.  TheM  pumps  will  be  niD  agniDst  a  pressure  of  Mventjr- 
tfaree  pounds  per  square  inch.  A  standpipe  of  750,000  gallons  capacitf  i> 
located  in  the  higher  portion  of  the  city,  the  standpipe  being  eighty  feet  high 
and  BO  arranged  that  the  pressure  in  the  mains  can  exceed  the  standpipe  pre*- 
■ure  if  required.  The  private  company  is  now  pumping  about  7,000,000  gallons 
per  da;  and  estimates  that  there  is  a  leakage  of  2,600,000  gallons  per  day, 
which  they  expect  to  be  able  to  stop.  Ihe  plant  can  readily  supply  11,000,000 
gallons  per  day.  The  company  has  offered  to  furnish  between  200,000  and 
GOD.OOO  gallons  of  wat«r  per  day  to  the  village  of  LaSalle  at  the  village 
line,  with  a  pressure  of  not  less  than  Sfty  pounds  on  the  far  side  of  the 
meter,  at  £20,  net,  per  million  gallons.  The  pressure  will  almost  always 
be  greater  than  fifty  pounds;  they  guarantee  that  it  will  not  be  less. 

The  two  filter  plants  now  operating  in  the  city  of  Niagara  Falls  seem 
to  be  efficient,  and,  as  long  as  the  rate  of  filtration  is  not  increased  beyond 
the  proper  capacity  of  the  filters,  either  one  will  be  able  to  supply  water 
suitable  for  domestic  consumption. 

The  village  of  lASalle  proposes  to  extend  a  lO-incb  main  to  the  village  line 
and  there  to  connnect  with  one  or  the  other  of  the  two  systems  in  the  city. 
In  addition,  the  distribution  pipes  in  the  village  streets  will  be  extended, 
largely  for  the  purpose  of  counecting  up  dead  ends,  and  the  number  of 
fire  hydranta  will  be  Increased  from  2B  to  50.  In  case  there  is  any  de- 
ficiency of  pressure,  it  is  proposed  to  install  a  motor  driven  centrifugal 
pump,  which  will  take  water  from  the  existing  standpipe  and  force  it  under 
higher  pressure  into  the  mains;  this  to  be  done  only  in  case  of  flte.  Tben 
are  no  buildings  in  the  village  over  two  stories  In  height,  so  that  the  re- 
quired pressure  for  fire  purposes  is  not  high. 

The  estimate  of  the  cost  of  the  propooed  works,  submitted  by  the  village 
engineer,  appears  to  be  reasonable  and  it  ought  to  be  poaeible  to  construct 
these  works  within  the  appropriation  provided  for  the  purpose. 

The  works,  if  properly  constructed  of  suitable  materials,  will  be  safe. 

It  is  not  proposed  to  acquire  any  land  other  than  that  now  owned  by  the 
LaSalle  Waterworks  Company. 

In  addition  to  the  two  alternative  sources  contemplated  by  the  village 
authorities,  it  does  not  appear  that  the  village  could  be  supplied,  except  by 
rebuilding  the  present  pumping  plant  and  installing  efficient  filters,  so  that 
they  could  pump  their  own  water  from  the  Niagara  river,  or,  if  the  pro- 
posed project  for  supplying  the  towns  along  the  Falls  Branch  of  the  New 
York  Central  and  Hudson  River  Railroad  with  water  from  the  Linden  reser- 
voir should  be  put  through,  tbe  village  could  be  supplied  from  this  system. 

It  does  not  appear  that  the  execution  of  the  proposed  plans  of  the  village 
of  LaSalle  will  Injuriously  affect  any  civil  subdivision  of  the  5tate,  pro- 
vided that  the  system  from  which  water  is  purchased  has  sufficient  water 
to  spare  over  and  above  the  needs  of  its  consumers  in  the  city  of  Niagara 
Falls. 

The  legal  damages  which  may  be  caused  by  the  exeeution  of  the  plans 
of  the  petitioner  do  not  appear  to  be  such  as  to  require  any  special  con- 
sideration or  l^slative  enactment  in  order  that  they  may  be  equitably 
determined  and  paid. 
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In  contlderfttim  of  the  ftbove,  the  Commiwioii  therefore  flnda  and  de- 
tMiniiiesi 
Fint.  That  the  plana  proposed  are  juatifled  bf  public  necessity. 
Second.  That  the  said  plana  provide  for  the  proper  and  safe  construction 
of  all  work  connected  therewith. 

Third.  That  taid  plana  provide  for  the  proper  protection  of  the  supply 
and  the  watershed  from  contaminstion  and  for  the  proper  filtration  of  auch 
supply. 

Fourth.  That  said  plans  are  juat  and  equitable  to  the  other  municipali- 
tiea  and  civil  divisions  of  the  State  affected  thereby  and  to  the  inhabitants 
thereof,  particular  consideration  being  given  to  their  present  and  future 
necessities   for   sourcea   of   water   supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provisiona  for  the  de- 
termination and  payment  of  any  and  all  legal  damages  to  peraons  and 
property,  both  direct  and  indirect,  which  will  result  from  the  execution 
of  said  plana  or  the  acquiring  of  said  Sands. 

Therefore,  upon  the  above  grounds,  the  application  of  the  Board  of  Trus- 
tees ol  the  Tillage  of  LaSalle  is  hereby  approved  and  permisaion  to  con- 
struct and  operate  the  above  works  is  granted,  subject  to  further  inspectioa 
by  this  Commission  aa  provided  by  section  923  of  the  Coneervation  Law, 

Ik  wttnebs  whebeof,  the  Conservation  Commisaion  has  caused  this 
determination  and  approval  to  be  signed  by  the  Commisaion 
and  baa  caused  its  official  seal  to  be  affixed  hereto  and  has  filed 
[l.  8.]  the  same  with  all  maps,  plans,  reports  and  other  papera  relating 
thereto  in  its  office  in  the  city  of  Albany  thla  3Iet  day  of  July, 
ISIS. 

CONSERVATION  COMMISSION. 
OEOBdE  E.  Vait  Keeker, 
Jaues  W.   Fleuing, 
joh^  d.  mooke, 

Oommitttonert, 
Albebtt  E,  Hott, 

Becretary  to  CommitMon. 
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STATE  OF  NEW  YORK  — CONSERVATION  COMMISSION. 


In  the  MatUr 
of  the 
Application  of  the  Cnr  or  Coxxlard  b7  and 
through  the  Cortland  water  board,  /or  per- 
mission to  acquire  additional  lands  for  t^e 
prevention  of  the  contamination  of  the  water 
euppl7  and  for  the  approval  of  it«  maps  and 
profllea,  tx  amended. 


' 


ApplieatioD  filed  June  22,  1912. 
Decision  Jul;  31,  1912. 
Approved. 

This  is  an  application  bj  the  city  of  Cortland  to  obtain  the  consent  of  tbe 
Conservation  CommJasion  to  the  proposed  purchase  of  certain  land  desired  for 
the  purpose  of  protection  of  the  water  supply  of  the  city.  This  land  is  desig- 
nated on  the  map  which  accompanied  the  petition  as  Parcel  No,  10,  having  an 
extent  of  4.38  acres. 

On  June  17,  1911,  tlie  city  of  Cortland  filed  an  application  with  the  State 
Water  Supply  CommiBsion  tor  permission  to  acquire  title  to  nine  parcels  of 
real  property,  containing  63,BB6  acres,  for  t)ie  purpose  of  preventing  the  pollu- 
tion of  the  water  supply.  This  previous  application  (Water  Supply  Applica- 
tion No.  S8)  and  the  papers  attached  thereto  and  the  proceedings  in  connec- 
tion tlterewith  are  made  a  part  of  this  present  application.  After  holding  a 
hearing,  at  which  no  objections  were  filed,  the  State  Water  Supply  Commis- 
iion  granted  the  former  application  on  July  II,  1911,  finding  that; 

"  Upon  several  of  these  parcels  are  positive  and  openly  apparent  causes 
of  pollution  and  upon  others  are  possible  sources  of  pollution,  eepeeially 
if  the  water   plant  should   be   required   to   furnish   any   addition  to   its 
present  output." 
and   the  Water  Supply  Commissioners  further   stated   that: 

"We  have  repeatedly  held  in  similar  applications  to  this  that  it  was 

the  duty  of  those  charged  with  furnishing  a  pure  and  wholesome  supply 

of  water  to  eliminate  every  possible  source  of  contamination  and  plans 

for  this  purpose   have  always  had  approval." 

Upon  examination  of  the  map  submitted,  it  appears  that  said  Parcel  No. 

10  is  immediately  adjacent  to  and  of  a  character  similar  to  the  nine  parcels 

oriffinally  purchased  and  there  seems  good  reason  to  believe  that  the  findings 

of  the  Water  Supply  Commission  in  regard  to  the  other  parcels  also  apply 

to  this  parcel. 

It   further  appears  that  the  city  expects  to  be  able  to  buy  this  land   at 
private  sale  and  that  it  is  financially  ahle  to  make  this  purchase. 
No  waterworks  cnnRtruction  is  contemplated. 
The   Commission   deemed   it   unnecessary   to   hold   a   hearing   on   this    ap- 
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In   conei delation   of   the   above,   the   Commisaion   therefore   Buds   and    de- 
termines : 
First.  That  the  plans  proposed  are  justified  by  public  Decessitj. 
HeciMd.  That  said   plans   provide  for   the   proper   and   safe  cotistractioa 
of  all  work  connected  therewith. 

Third.  Ihat  said  plane  provide  for  the  proper  protection  of  the  supply 
and  the  vatersbed  from  con  tain  ination  and  that  filtration  is  at  present 
unnecessary. 

Fourth.  That  said  plans  are  juBt  and  equitable  to  the  other  municipalitie* 
and  civil  divi»ionB  of  the  State  affected  thereby  and  to  the  inhabitants 
thereof,  particular  consideration  being  given  to  their  present  and  future 
necessities   for  sources  of  water   supply. 

Fifth.  That  said  plans  make  fair  and  aqoitable  provisions  for  the  de- 
termination and  payment  of  any  and  all  legal  damages  to  persons  and  prop- 
erty, both  direct  and  indirect,  which  wilt  result  from  the  execution  of  said 
plans  or  the  acquirltag  of  said  lands. 

Therefore,  upon  the  above  grounds,  the  application  of  the  city  of  Cort- 
land is  granted. 

In  WITNESS  wHEKBOr,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  the  Commission 
and  has  caused  its  official  seal  to  be  affixed  hereto  and  has  filed 
II.  b.]  the  same  with  all  maps,  plans,  reports  and  other  papers  re- 
lating thereto  in  ita  office  in  the  city  of  Albany  this  31st  day  of 
July,  1B12. 

CONSERVATION  COMMISSION. 
Obo.  E.  Van  Krrhkn, 
James  W.  Fleuino, 
John  D.  Mooeb, 

Oonunitiionert. 
Albckt  £.   HOTT, 

Secretary   to   CommitHon. 


WATER  8UPPZ.T  AFFUOATIOM  IfO.   1C5 

Village  of  Brockport,  Monroe  County,  N.  Y. 

Application  filed  August  23,  1912. 

Hearing  held  September  27,  1812. 

The  villa^  of  Brockport  applied  for  approval  of  the  installation  of  a 
municipally  owned  and  operated  water  supply  system  for  the  Tillage.  It  t* 
proposed  to  obtain  water  from  Lake  Ontario,  filter  it  through  a  slow  sand 
filter  and  pump  it  to  the  village. 

The  Brockport-Holley  Water  Company  is  now  operating  in  this  village, 
water  for  its  system  being  obtained  from  wells  near  the  village  of  Holl^. 

A  hearing  was  hod  upon  this  application  September  2Tth  and  was  ad- 
journed to  October  10,  1912. 
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WATER   8IIFFI.T  APPUOATIOM  HO.    ISO. 

STATE  OF  NEW  YOKK— CONSERVATION  COMMISSION. 


In  the  Matter 

of  the 

Application  of  Watbb  District  No.  1  of  the 

Town  of  Locks,  Gftyug;a  eounty,  K.  Y.,  to 

acquire  a  water  supply,  etc. 


Application  filed  AugUBt  29,  1912. 

Hearing  held  at  Locke,  September  11,  1912. 

Decision  September  24,  1912. 

Approved. 

Water  District  No.  1  of  the  town  of  Locke,  by  its  Board  of  Water  Com- 
miisionerB,  on  August  29,  1912,  filed  with  the  ConserTatiou  Commiwion 
an  application  for  the  approval  by  that  CommisBion  of  the  propoBcd  kc- 
quisition  of  B  source  of  water  supply  by  the  water  district  and  of  the  plans 
of  the  proposed  waterworkB  construction.  On  August  30,  1912,  the  Com- 
miseion  caused  the  site  of  the  propo»ed  works  to  be  inspected  by  one  of  its 
engineers. 

After  due  notice,  published  in  the  Locke  Courier  and  the  Auburn  Citizen, 
a  hearing  was  held  on  this  application  in  the  town  clerk's  office  in  the  vil- 
lage of  Locke  on  the  11th  day  of  September,  1912,  at  10  o'clock  in  the 
forenoon.  At  this  hearing  the  Commission  considered  the  petition,  maps 
and  plans  submitted,  examined  witnesses  and  heard  arguments  for  the 
project,  as  shown  by  the  minutes.  The  petitioner  was  represented  by 
Wright  &  Parker,  its  attorneys,  and  by  the  Water  Commissioners  in  person. 
No  objectionB  to  the  granting  of  this  petition  were  tiled  and  no  one  ap- 
peared in  opposition  at  the  hearing. 

After  due  stud;  of  the  petition  and  its  exiliibts.  the  evidence  and  argu- 
ments given  at  the  hearing  and  the  report  of  Its  engineer,  it  appears  as 
follows  1 

Water  District  No.  1  of  the  town  of  T..ocke  covers  the  unincorporated 
village  of  Locke,  which  is  situated  on  Owasco  intet  and  the  Auburn  branch 
of  the  Lehigh  Valley  Railroad  near  the  southern  boundary  of  Cayuga  county. 
The  divtrict  was  formed  August  6,  1912,  by  order  of  the  Town  Board  of 
Locke  acting  upon  a  petition  signed  by  all  the  taxpayera  resident  within 
the  district,  with  one  exception.  It  is  estimated  that  the  district  has  a 
population  of  approximately  400  persons,  an  assessed  valuation  of  9120,000 
and  no  outstanding  indebtedness,  except  for  certain  bonds  issued  by  the 
school  district,  which  includes,  but  is  considerably  larger  than,  the  water 
district. 

The  village  of  Locke  at  the  present  time  is  entirely  without  a  public  water 
supply,  water  for  domestic  purposes  being  obtained  from  deep  wells.  Re- 
c^itly  a  flre  devastated  the  central  portion  of  the  village,  burning  between 
thirty  and  forty  bnildings,  including  the  hotel  and  church.  This  district 
is  now  being  rebuilt  and,  in  order  to  prevent  a  recurrence  of  the  disaster, 
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the  inbabitaiits  of  the  village  desire  to  install  a.  waterworks  sfstem  in  order 
to  obtain  Are  protection. 

1'be  pUjis  submitted  to  the  Town  Board  with  the  taxpayers'  petition  were 
prepared  by  the  firm  of  Morrison  and  Parrington,  Int.,  engineers,  the  work 
being  directly  in  charge  of  Mr.  Charles  A.  Bowmaa.  Upon  the  lormHtion 
of  the  water  district,  these  engineers  were  retained  by  the  \\'ster  Commis- 
sioners, and  will  have  charge  of  the  construction  of  the  work,  if  it  is  carried 

It  is  proposed  to  obtain  water  from  Hotchkiss  creek,  a  stream  which  flows 
south  and  east  into  Owasco  inlet,  just  north  of  the  village.  This  stream 
drains  a  deep  valley  covered  by  sparself  settled  farms,  the  lower  portion 
being  in  a  rocky  gorge.  The  proposed  point  of  diversion  of  the  water  is  in 
this  gorge,  2,600  feet  from  the  village  boundary,  the  watershed  above  which 
point  is  probably  about  one  and  one-half  square  miles.  The  flow  at  this 
point  on  July  23,  1012,  was  93,000  gallons  per  day,  the  weather  at  that 
time  being  dry  and  the  stream  lower  than  ueuaL 

Cbsmical  and  bacteriological  analyses  of  the  water  of  Hotchkiss  creek 
were  made  by  William  M.  Booth  of  Syracuse  and  submitted  with  the  ap- 
plication. These  show  the  water  to  be  slightly  hard,  but  otherwise  suitable 
for  domestic  consumption.  There  are  a  few  bams  near  the  atream  which 
might  possibly  cause  contamination.  One  of  these  is  to  be  moved  bodily 
and  the  others  will  he  watched  and  kept  in  a  aanitary  condition. 

It  is  proposed  to  build  a  masonry  dam  about  ten  feet  high  in  the  gorge 
of  Hotchkiss  oreek,  forming  a  reservoir  of  approximately  1&0,000  gallons 
capacity,  with  a  flow  line  at  an  elevation  1S2  feet  above  the  intersection 
of  Main  and  Cayuga  streets  in  the  district.  From  this  dam  water  is  to 
be  carried  through  a  fl-inch  supply  conduit  to  the  district,  where  it  will 
flow  through  distribution  mains  six  inches  and  four  inches  in  diameter, 
laid  in  the  streets  in  the  usual  manner.  A  considerable  length  of  this 
supply  conduit  is  laid  in  a  gorge  which  has  solid  rock  sides  and  it  will  be 
impossible  to  cover  this  portion  of  the  line.  In  order  to  prevent  freezing,  It 
will  be  necessary  to  keep  a  constant  Sow  in  this  pipe  during  cold  weather 
and  for  that  purpose  a  4-inch  blow-off  pipe  is  to  be  installed  within  the 
limits  of  the  district,  discharging  into  Owasco  inlet.  Thirteen  Are  hydrants 
are  to  be  installed  at  intervals 'of  not  over  SOO  feet  along  any  street,  and 
the  spacing  of  these  hydrants,  diameters  of  the  pipes  and  available  pres- 
sures are  sufficient  to  give  adequate  flre  protection. 

The  amount  available  for  the  construction  of  these  works  is  99,000,  which 
it  is  proposed  to  raise  by  a  bond  issue.  It  appears  that  this  amount  will 
be  BuiScient  to  pay  for  the  acquisition  of  tlie  necessary  land  and  the  con- 
■tmetion  of  the  works  proposed. 

The  works,  if  carefully  constructed,  In  accordance  with  the  approved 
plans,  of  good  materials  and  with  careful  workmanship,  will  be  safe.  Land 
will  be  purchased  for  the  construction  of  the  reservoir  and  for  right  of 
way  of  the  main  conduit  to  the  village.  It  is  expected  that  all  this  land 
can  be  acquired  by  private  sale. 

An  examination  of  the  United  States  Oeologicat  Survey  map  shows  several 
possible  alternative  sources  of  supply,  but  of  these  Hotchkiss  creek  appears  to 
be  the  most  favorable  source.  Whipple  oreek,  which  runs  east  and  north  of 
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aud  puallel  lu  Hutcbkiu  creek,  can  give  an  additional  supply  of  possibly  k 
slightly  greater  yield. 

'i'be  bprings  above  the  dam,  water  rights  and  some  of  the  land  are  now 
owned  by  the  village  of  Moravia,  having  been  pureha.Bed  Bome  years  ago 
by  tbe  water  company  which  supplied  tbat  village  before  tbe  village  authori- 
ties purchased  tbe  waterworks.  The  village  of  Moravia  is  willing  to  sell 
these  springs  to  tbe  water  district  and  does  not  regard  them  as  necessary 
for  their  own  use. 

It  does  not  appear  that  tbe  water  supply  of  auy  other  civil  division  of 
the  State  will  be  affected  by  the  execution  of  the  proposed  plans. 

The  legal  damages  which  may  be  caused  by  tbe  execution  of  tbe  plans 
of  tbe  petitioner  do  not  appear  to  be  such  as  to  require  any  special  con- 
sideration or  legislative  enactment  in  order  that  they  may  be  equitably 
determined  and  paid. 

In  consideration  of  tlie  above,  the  Commissioii  therefore  finds  and  de- 
termines: 

t'irgt.  That  the  plans  proposed  are  justified  by  public  necessity. 

Second.  That  said  plans  provide  for  the  proper  and  safe  conatructioa 
of  all  work  connected  therewith. 

Third.  That  said  plans  provide  for  tbe  proper  protection  of  tbe  supply 
and  tbe  watershed  from  contamination  and  that  filtration  i^  at  the  present 
time  unnecessary. 

^oiirlA.  That  said  plans  are  just  and  equitable  to  tbe  other  municipalitiea 
and  civil  divisionB  of  the  State  affected  thereby  and  to  ^e  inbabitanta 
thereof,  particular  conaideiation  beiog  given  to  their  present  and  future 
neceesities  for  sources  of  water  supply. 

Fifth.  That  said  plans  make  fair  and  equitable  provisioas  for  tbe  deter- 
mination and  payment  of  any  and  all  legal  damages  to  persons  and  property, 
both  direct  and  Indirect,  which  will  result  from  tbe  execution  of  n^d  plane 
or  the  acquiring  of  said  lands. 

Therefore,  upon  tlie  above  grounds,  the  application  of  Water  District 
Ko.  1  of  the  town  of  Locke  is  hereby  approved  and  permission  to  acquire  the 
above  laud  and  to  construct  and  operate  the  above  works  is  granted,  subject 
to  further  inspection  by  this  Commission  as  provided  by  section  523  of 
the  Conservation  Law. 

In  witness  whereof,  the  Conservation  Commission  has  caused  this 
determination  and  approval  to  be  signed  by  the  Commission  and 
has  caused  its  ofScial  seal  to  be  affixed  hereto  and  bas  filed  the 

II-  8.]  the  same  with  all  maps,  plans,  reports  and  other  papers  relating 
thereto  in  it*  office  in  the  city  of  Albany  this  24th  day  of  Sep- 
tember, 1012. 

CONSERVATION"  COMMISSION. 
Oao.  E.  Vav  KxirmN, 
Jambs  W.  FLRiaifa, 
Jobs  D.  Moqbh, 

Alust  K  Hott, 

Btontaiy  to  CommiMion. 
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WATER   8UFPI.T   APPLIOATIOM  NO.    126. 

STATE  OF  NEW  YORK  — CONSERVATION  COMMISSION. 


In  tbe  Matter 
of  the 

Application  of  Wateb  District  No.  1  op  the 
Tows  OF  Locke,  Cayuga  County,  N 
acquire  a  water  supply,  eti:. 


.Supplemental  deoMon. 


Supplemental  application  filed  October  24,  1912. 

Supplemental  decisioD  November  8,  1912. 

Approved. 

Water  district  No.  1  ot  tie  Town  of  Locke,  by  its  board  of  water  c 
aionera,  on  October  24,  1612,  filed  with  the  Conservation  CommisBion  a  sup- 
plemental petition  asking  that  the  approval  of  the  Conaervation  CommiBBion, 
given  September  24,  1012,  on  the  application  of  the  water  district  filed  with 
the  Conservation  Commisaion  August  2T,  ]ftl2,  be  modified  to  cover  an  in- 
crease in  the  amount  authorized  to  be  expended  by  the  water  district  from 
99,000  to  (10,600. 

An  examination  of  the  papers  attached  to  this  supplemental  petition  showa 
OS  folloWB: 

Wat«r  District  No.  1  of  the  Town  of  Locke  was  farmed  under  the  pro- 
visions of  section  2S2  of  the  Town  Iaw,  by  order  of  the  town  board  of  Locke, 
Cayuga  county,  N.  Y.,  on  August  6,  1912,  this  action  bein^  taken  upon  a  peti- 
tion duly  signed  by  a  majority  of  the  owners  of  taxable  proper^  witiiin  the 
proposed  water  district,  which  was  filed  with  the  town  board  July  26,  1912. 
This  order  of  the  town  board  appointed  three  water  oommisaioners  for  the  dis- 
trict and  these  commissioners  have  duly  qualified  and  entered  into  the  per- 
formance of  their  duties.  On  August  26,  1912,  the  water  district  petitioned 
the  Conservation  Commission  for  its  approval  of  the  proposed  acquisition  of 
a  source  of  water  supply  and  of  the  plans  for  a  water  supply  system.  This 
petition  was  filed  in  the  olBce  of  the  Conservation  Commission  August  2T, 
1912,  and,  after  due  notice,  a  hearing  was  had  upon  this  petition  in  the  vil- 
lage of  Locke  on  September  11,  1912,  and  upon  September  24,  1012,  the  Con- 
servation Commission  approved  of  the  said  application  of  Water  District  No.  1 
of  the  Town  of  Locke,  having  found  and  determined: 

First.     That  the  plans  proposed  are  justified  by  public  necessity. 

Second.  That  said  plans  provide  for  the  proper  snd  safe  construction  <rf 
all  work  connected  therewith. 

Third.  That  said  plans  provide  for  the  proper  protection  ot  the  supply 
and  the  watershed  from  contamination  and  that  filtration  is  at  the  preaent 
time  unnecessary. 

Fourth.  That  said  plans  are  just  and  equitable  to  the  other  municipalities 
and  civil  divisions  of  the  State  affected  thereby  and  to  the  inhabitants  thereof, 
particular  consideration  being  given  to  their  present  and  future  i 
for  sources  of  water  supply. 

10 
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Fifth.  Thftt  said  plana  make  fair  and  equitable  provisions  for  the  deter 
miDAtion  and  payment  of  any  and  all  legal  dajnages  to  pereonB  and  proper^, 
both  direct  and  indirect,  wMch  will  result  from  the  execution  of  said  plana 
or  the  acquiring  of  said  lands. 

It  now  appears  that  when  the  bids  for  the  constructioo  of  the  proposed 
waterworks  system  were  opened  publicty  and  canvassed  on  September  25,  1S12, 
it  wa«  found  that  the  lowest  bid  exceeded  the  sum  of  (9,000,  which  war  the 
amount  authorized  to  be  expended  by  the  water  district.  Thereupon  a  ma- 
jority of  the  owners  of  taxable  property  in  the  water  district  signed  a  supple- 
mental petition,  which  was  filed  in  the  office  of  the  town  clerk  of  Locke, 
Cayuga  county,  on  October  1,  1912,  and,  after  due  notice,  the  town  board  on 
October  14,  1912,  acting  upon  this  petition,  authorized  the  district  to  raise  a 
•um  not  exceeding  $10,500.  The  water  district  on  October  19,  1912,  petitioned 
the  Conservation  Commission  to  modify  its  decision  of  September  24,  1012, 
in  such  a  manner  as  to  approve  of  the  larger  expenditure,  amounting  in  all 
to  not  over  $10,500.  This  supplemental  petition  was  flled  in  the  office  of  the 
Conservation  Commission  on  October  24,  1912.  No  change  is  contemplated 
in  the  plans  or  in  the  works  to  be  constructed,  and  tliere  appears  to  be  no 
reason  why  the  district  cannot  afford  to  expend  the  increased  amount  upon 
itm  water  suppl;?  system. 

Therefore,  the  Conservation  Commission  finds  and  determines  that  the  pre- 
Tious  deteriai nations  made  by  it  in  its  decision  of  September  24,  1912,  upon 
the  application  of  Water  District  No.  I  of  the  Town  of  Locke,  filed  Augiiat 
27,  1912,  also  hold  for  the  original  petition  of  the  water  district  as  modified 
by  the  supplemental  petition  filed  October  24,  1912. 

Therefore,  upon  the  above  grounds,  both  the  original  and  supplemental  peti- 
tion of  Water  District  No.  1  of  the  Town  of  Locke  are  hereby  approved,  and 
permission  to  acquire  land  and  to  construct  and  operate  the  works  is  granted, 
■ubject  to  further  inspection  by  this  Commission  as  provided  by  section 
683  of  the  Conserration  Law. 

In  WTTNEBS  wHEBEOT,  the  Conservation  Commission  has  caused  thit 
determination  and  approval  to  be  signed  by  the  Commieelon  and 
has  caused  its  official  seal  to  be  affixed  hereto  and  has  filed  the 
[L.  8.]  same  with  all  maps,  plans,  reports  and  other  papers  relating 
thereto  in  its  office  in  the  city  of  Albany  this  8th  day  of  NoveoL- 
ber,  1912. 

CONSERVATION  COMMISSION. 
Geo.  E.  Vak  KBtiNsn, 
Jakes  W.  Fleuitio, 
John  D.  Moore, 

Oommi*tionert, 
Albebt  E.  HotT, 

Becretarfi  to  Commitiion. 
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WAT£B  SUPPLT  APmJOATXOlf  HO.  I2T. 

Uadrid  Water  Diatrict,  St.  Lawrence  coun^. 

AppUcatioD  filed  Angost  31,  I01S. 

Hearing  held  September  25,  1012. 

The  petition  aaked  ior  approval  of  the  plan  of  instaUing  a  water  anpp^ 
iJBtem  for  the  nn  incorporated  villages  of  Madrid  and  Madrid  Springa,  water 
to  be  pumped  from  the  Qruse  river  within  the  limits  of  the  village  of 
Madrid. 

Thia  application  ia  itill  being   inveattgated  and  no  deciaion  has  ;et  been 


WATEK  nrPPI.T  APPUCATION  HO.  1S8. 

Albitm  Water  Worka  Company  of  Albion,  Orleana  county,  N.  Y. 

Application  filed  September  II,  lOlSi. 

The  petition  asked  for  the  approval  of  the  taking  of  an  additional  soutm 
of  water  supply  from  Otter  creek  near  Eagle  Harbor,  the  taking  of  this  water 
necessitating  the  constnicUoD  of  a  larger  impounding  reservoir  upon  the 
ereek,  a  new  pumping  station,  alow  sand  fitter  plant  and  certain  addition! 
and  ehangea  to  the  existing  works. 

The  Albion  Water  Works  Company  has  been  operating  in  tJie  Tillage  ol 
Albion  for  many  years.  Heretofore  it  has  obtMned  water  from  'driven  wella 
within  the  village  limits,  from  Otter  creek  at  Eagle  Harbor  and,  at  times, 
from  the  Erie  cana). 

Tlie  Commission  has  not  yet  taken  action  upon  tbis  application. 


WATER   SUPPX.T  APPI.IGATION  HO.   129. 

Town  of  Scarsdale  —  North  End  WaUr  District. 

Application  filed  September  18,  1S12. 

Petition  asked  for  approval  of  the  installation  of  a  wat«r  supply  system 
within  a  portion  of  the  town  of  Scarsdale,  water  to  be  purchased  frcmi  the 
Consolidated  Water  Company  of  Suburban,  N.  Y.,  which  company  pumps  its 
water  fr«n  the  Pocantico  river. 

The  Commission  baa  not  yet  taken  action  upon  this  application. 


WATER   STJPFLT  APPI.ZCATIOH  MO.   130. 

New  Castle  Water  Company,  Chappaqua,  Weatclieater  county,  N.  Y. 

Application  filed  September  23,  1912. 

Petition  asked  for  the  approval  of  the  construction  of  a  dam  to  a 
tlie  water  supply  of  the  districts  supplied  by  thia  company. 

Tba  application  is  not  yet  complete  and  no  action  ha«  been  taken  upon  it 
by  the  Commission. 
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Action  Taken  On  Sewerage  Applications  Up  To  September 
30,  1912. 
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SEWERAGE  APPUCATIONS. 


Tht  foUowing  is  »  Uat  of  »11  sewerage  *pplici.tiona  which  have  been  acted 

tipoti  by  the  ConKimtion  CommiMioii  up  to  the  prefent  time.    I'he  diipoai- 
tion  of  each  ease  it  ahown. 

Approved 

SutB  Dep't  AMion 

No.                        ApplicftDt                                  of  Health  by  Cominisnon 

1.  Hatteawan Aug.  22,  1911.  Approved      Sept  IS,  1»11. 

2.  Rome Sept.  10,  1911.  Approved      Nov.  29,  1911. 

5.  Bronzrille — Kraft  Ave Oct.   16,  1911.  Not  mibmitted. 

4.  Troy  — Belle  Ave Oct.   17,  1911.  Approv«d      Jan.    2,  1012. 

6.  Troy— Parkway  VlUa Oct    17,  1911.  Approwd      Dec.  fi»,  1911. 

«.  Troy  — Albia  St.   Sept  10,  1911.  Approved      Nor.  29,  1911. 

7.  Troy- Prancia  Ave Nov.  10,  1911.  Approved      Nov.  27,  1911. 

$.  Whitney,  C.  L.  A Nov.  10,  1911.  Approved      Dec.  29,  1911. 

9.  Obw^^ Nov.  10,  1911.  No  action. 

10  Newark                                     i^**'"     '"  '*'^"  ^PP«^^      ^^-  ^1,  IBll. 
[Apr.     2,  1912.  Approved       Apr.  fiS,  1918. 

11.  BockviUe  Center Dec.  19,  1911.  Approved      Feb.     9,  1912. 

12.  BinghamttHi — Perry  ft  Prank 

eta. Nov.    1,  IMl.  Approved      Jan.  IB,  1912. 

IS.  Binghamton  —  Florence  Ave.  Nov.  28,  1911.  Approved      Jan.  18,  1912. 

14.  Ithaca  —  Dryden     Eoad     and 

Uaple  Place   Nov.    2,  1911.  Approved      Jan.  IB,  1912. 

15.  Bwden'a  Condensed  Milk  Co., 

Granville Nov.  18,  1911.  Discontinued. 

Ifl.  SchenecUdy Jan.  17,  1912.  Approved      Feb.    IS,  1918. 

17.  Gilbert  F-,  Jr-.  *  Co.,  Butter- 

nuts   Oct.   24,  1911.  Approved      Jan.  18,  1912. 

18.  Brigham  Creamery,  Gollina..  Nov.  28,  1911.  Approved      Jan.   IB,  1912. 

19.  Granger  t  Horton,  Bingham- 

ton   Oct   23,  1911.  Approved      Jan.  18,  1912. 

20.  Albion Nov.  28,  1911.  Approved      Feb.     6,  1912. 

21.  Binghamton  and  Leaterahire.  Jan.  18,  1912.  Approved      Feb.    IS,  1912. 

22.  Uiddl^ort Jan.   18,  1912.  Approved      Mar.  21,  1912. 

23.  Hobart  .  . Nov.  SB,  1911.  Approved      Feb.     7,  1912. 

24.  Hudson   Feb.      1,  1912.  Diaeoutinued. 

25.  Binghamton  —  Yager,  Ogden, 

Seminary  Ave Feb.   2<l,  1912.  Approved      Uar.  88,  1918. 

20.  Watertown  —  Highland   Ave., 

Brett  fiad  Anne  Ste Feb.   20,  1912.  Approved      Mar.  8B,  1912. 

27.  Port  Chester  Feb.   20,  1912.  Approved      May  21,  1912. 

28.  Cattaraugus     Tanning     Co., 

Olean Feb.  80,  1918.  Approved      Apr.  23,  1912. 
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Suw  Dcp't 
AppUouit  ot  Bttith 

\.  Avon Mar.    i,  1B12. 

I.  SpringriUe JiUr.     i,  1912. 

..  PaUtine  Bridge    Mar.  13,  IBIB. 

:.  Binghamtoii  —  Pairvi«w  At«.  Mar.  21,  1B12. 

1.  New  Hartford Apr.  12,  lfll2. 

L.  Auburn Apr.  IT,  1»12. 

i.  Watertown  —  North  Side  San- 
itary Sewer    Apr.   17,  1912. 

I.  Weaver,   S.   J.,   Deerfield....   Apr.  17,  1012. 

'.  Troy  — Tenth  St.   Apr.  23,  1912. 

I.  Fire  Iiland   Park,  lalip Apr.  23,  1912. 

I.  Scudder,  M  L.,  Huntington.   Aug.  14,  1912. 

I.  Bingbamton  —  Chapio   St...  Apr.  29,  1912. 

.  Franlcfort May     2,  1912. 

I.  Watertown  — Lillian    Ave...  May     3,  1912. 

I.  Olen  Cove  Sewer  District May     8,  1912. 

L  Wettem  Honie  erf  Refuge  for 

Women,  Albion    May     8,  1912. 

>.  Brooks,  Mrs.  I.  E.,  Whitn^s 

Point May  15,  1912. 

I.  Blythdale  Home,  Mt.  Pleasant  May  IS,  1»12. 

'.  Fairview  Country  Club,  Ht. 

Pleasant May  15,  1912. 

!.  Johnstown — Thyneville  Trunk 

Sewer May  16,  1912. 

K  Ogdensburg — Main  and  Ford 

Sts May  2S,  J912. 

>.  Bingbamton — Starr  Are.  and 

Phelps  St.  May  48,  1912. 

I.  Johnstown  —  Prospect   St...  May  28,  1912. 

I.  Willard  State  HospiUl June  13,  1912. 

I.  Y.  M.  C.  A.,  New  York  City, 

23d  St.  June    6,  1912. 

1.  Mamaroneck  —  Boston     Post 

Soad June    6,  1912. 

I.  Watertown  —  Tilden  St June   «,  1912. 

I.  Wm.  T.  Edwards June  12,  1912. 

.  Bingbamton  —  Hanchett  Ave.  June  13,  1912. 

I.  Waccabuc   Inn   Co June  13,  1912. 

I.  F.  W.  Janssen June  18,  1912. 

).  Dwight  Ballard June  18.  1912. 

I.  Fulton    County    Tuberculosis 

Hospital June  19,  1912. 

!.  Watervliet  —  Third  St.,  Sec- 
ond  Are June  20,  1912. 

I.  King's  Park  SUte  Hospital.  June  26,  1912. 

1.  Saranac  Lake  —  Flower  and 

Lake  Avenues    June  20,  1912. 


hyCra 

rainioD 

Approved 

Apr.    18, 

1912. 

Approved 

May     1. 

1912. 

Approved 

Apr.  Ifl. 

1912. 

Approved 

Apr.  28, 

1912. 

Approved 

May  21 

1912. 

Approved 

May  21, 

1912. 

Approved 

May    « 

1912. 

Approved 

May    «, 

1912. 

Approved 

May    a. 

1912. 

Approved 

May  21, 

1918. 

Approved 

Aug.  28, 

1912. 

Approved 

May     6, 

1912. 

Approved 

June    4, 

1912. 

Approved 

July    5, 

1912. 

Approved 

May  21 

1912. 

Approved 

May  21 

1912. 

Approved 

July  31, 

1912. 

Approved 

June    4, 

1918. 

Approved 

JUDB     4, 

1912. 

Approved 

June  13, 

1912. 

Approved 

June    4, 

1912. 

Approved 

June  13 

1912. 

Approved 

July    B 

1912. 

Approved 

July    6, 

1912. 

Approved 

Aug.  12 

1912. 

Approved 

July    6 

1912. 

Approved 

July    6 

1912. 

Approved 

July    6 

1912. 

Approved 

July    S 

1912. 

Approved 

July    6, 

1012. 

Pending. 

Pending. 

Approved 

Aug.  IS 

1912. 

Approved 

July  22. 

1912. 

Approved 

July     6, 

1912. 

Approved 

Aug.  12 

1912. 
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Approvnl 

Stute  Dap't  Aetion 

No.  Applienat  of  HuUtf  by  CDmmiiBioa 

06.  Che^towogk Jane  22,  1»12.     Approred      Julj  81,  1912. 

66.  Ilion June  26,  IB  12.     Approved      Aug.  12,  1012. 

47.  Cedarville  Milk  A  Creunerj 

Co. June  88,  1»12.      Approved      Aug.  28,  IBIK. 

68.  BinghuntoD  —  (Hjiord  St.  t 

Bivereide  Drire  June  2ft,  1912.     Approved      Julf    6,  1912. 

69,  Wfctertown  —  Mweey    St June  29,  1912.     Approved      July    6,  1912. 

TO.  Oftknood     Seminary,     Union 

Springs June  29,  1912.  Approved  Aitg.  12,  1912. 

71.  Ithsck— York  Mid  Falli  Sto.  July  13,  1912.  Approved  Aug.  12,  191S. 

72.  Litchfield,  Edw»d  H July  17,  1912.  Approved  Aug.  12,  1912. 

73.  Franklinville — Washburn  and 

other   streets July  19,  1912.     Approved      Aug.  IS,  1912. 

74.  Binghftmton  —  Elm  and  West 

Sts. July  17,  1912.     Approved      Aug.  12,  1912. 

TS.  Ponghke^Me — Columbia  and 

Albany  Sts July  17,  1*12.      Pending. 

76.  Town     of    Triangis  —  School 

District  No.   10 July  IT,  1912.      Approved       Aug.  13,  1912. 

77.  Essex  Co-operative  Creamery 

Co.,  Boquet,  Essex  Co July  22,  1912.  Approved  Aug.  28,  1912. 

78.  Williams,  F    B„  Norwich...  July  24,  1912.  Approved  Aug.  12,  1912. 

79.  Mt  Eiseo    July  26,  1912.  Approved  Sept  26,  1912. 

80.  Goodrich,  S.  H July  29,  1912,  Approved  Aug,  29,  1B18. 

81.  Watervliet — Third  Ave.  and 

Eighth  St,    July  31,  1912.     Approved      Aug.  13,  1912, 

82.  Quinn,  M.  J,,  Eveleigh  House, 

Sadtetta  Harbor  July  30,  1912.     Approved      Aug.  13,  1912. 

83.  Hamilton  College  Sower  Dis- 

trict, Kirkland,  Oneida  Co.   Aug.  7,  1912.  Approved  Aug.  13,  1912. 

84.  Eeuka  College,  Eeuka  Park.   Aug.  9,  1912.  Approved  Aug.  13,  1612. 
86.  State    Normal    College,     Os- 
wego    Aug.  6,  1912,  Approved  Aug.  13,  1912, 

86.  St.  Joseph's  Normal  College, 

Pocautieo  Hills  Aug.    6,  1912.     Approved      Sept.  10,  1912. 

87.  Borden's  Condensed  Milk  Co., 

Richford Aug,    6,  1912.     Approved      Aug.  2B,  1912, 

88.  Binghamton — Bevierand  Wil- 

lard  SU Aug,    8,  1912.     Approved      Sept.    6,  1912, 

89.  Troy  —  Willis   St.    and    Lin- 

coln Ave Aug.  13,  1912.     Approved      Aug.  17,  1912. 

90.  St.  Josepb'a  Institute,  Throgs 

Neck Aug.  14,  1912.     Approved      Aug.  29,  1912. 

91.  North  FeUuun  —  Pelhamwood 

District Aug,  14,  1912.     Approved      Aug.  29,  1912. 

92.  Binghamton  —  Silver      and 

Qrant  Sts Aug.  24,  1912,     Approved      Aug.  29,  I91S. 
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Approved 

SuU  Dep't  Aotion 

Nd.  AnpUMint  ol  Hetlih  by  CommivioD 

83.  Tuekaho« — Circuit  and  Fleu- 

kot   ATennes    Aug.  24,  1912.     Pending. 

94.  OgdenabuTg — Ptekeiing    and 

NorUi  Sta.   Aug.  24,  1912.     Approved      Aug.  2B,  IBU 

B6.  OneontA  —  P&riah    Ave Aug.  27,  1912.      Pending. 

96.  Victory   Butter    Co Sept.    3,  1912.      Pending. 

97.  Ogdeniburg— Soutii  Water  St  S^t.    9,  1912.     Approred      Sept  10,  1915 
98;  BallitoD    Spa  —  Hide*    Ave. 

and   Qrove  St Sept    9,  1912.     Pending. 

99.  Long  Beach  Eatatei,  Sterili- 
sation Plant Sept    9,  1912.     Pending. 

100.  State  Keformatory  for  Boja, 

Napanoch Sept  27,  1918.     Pendit^. 

101.  (Herkimer  —  W.   OennAn,  W. 

Steele  and  otlier  atreeti...  Sept  27,  1912.     Pending. 

102.  Konsld,  H.  D.,  Beaidenoe Sept  27,  1912.     Witlidrawn. 

103.  Bom,  Cliaa.,  Creamery,  Jeffer- 

aon Sept  27,  1912.     Peodlng. 

104.  Oilmore,     J.     H.,    Sheffield- 

Famu  -  Slawion  -  Decker 

Creamery,    Jefferson Sept.  27,  1912.     Pendlag. 
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DapABTMBHI  OF  THE  IhTTBEIOE 

Uhited  States  Geological  Spevey 
'  Watee  Besocbces  Beanch 

Albant,  N.  Y.,  January  31,  1913. 
Hoir.  Oio.  E.  VAxKxtmat,  ChaimMn,  Btate  of  New  Tork  Oontenntion 
Oommi»ti<»,  Albany,  N.  T.: 
DsiE  Sib. —  I  h*Te  tba  honor  to  anbmit  herewith  k  report  on  the  co-oparatiTe 
hjdrtHnetric  work  carried  on  betwera  the  United  Statea  Geological  Survey 
and  the  Gouerration  Commiwion,  during  the  calendar  jear  ended  Deeember 
SI,  101£. 

I  have  been  asBiited  in  this  work  bj  Mr.  0.  W.  Hartwell,  Office  Engineer, 
Ur.  Geo.  J.  Lyon,  Aaaistant  Ei^eer,  Mr.  O.  H.  Canfield,  Mi.  C.  S.  DeOolyer, 
Mr.  Frank  Weber,  Mr.  J.  O.  Mathers,  Junior  Engineers,  and  Mr.  W.  A. 
James,  Clerk,  all  of  the  United  States  Geological  Survey  force,  Albany  office. 
Some  of  the  work  performed  during  the  past  year  has  been  in  the  nature 
of  pioneer  work  in  stream  gaging.  Frequent  conference!  have  been  held 
with  members  of  your  CommiBBlon  and  the  newer  phases  of  the  work 
thoroughly  diBcuBsed  before  being  put  into  operation.  I  wish  to  express  my 
appreciation  of  the  loyal  support  given  by  the  Conservation  Commission  and 
to  make  special  mention  of  the  assistance  rendered  by  Hon.  John  D.  Moore, 
Commissioner  of  Inland  Waters,  by  your  Chief  Engineer,  Mr.  E.  W.  Sherman, 
and  his  assistant  engineers.  Special  acknowledgment  is  also  due  the  Adiron- 
dack Power  Company,  International  Paper  Company,  Union  Bag  k  Paper 
Company  and  the  Finch,  Pruyn  Paper  Company,  for  financial  co-operation 
la  connection  with  the  Hudson  Biver  station  at  Spier  Falls;  to  the  board 
ol  water  commiasi oners,  city  of  Auburn,  for  Boancial  co-operation  in  con- 
nection with  the  Owasco  Outlet  station  and  to  other  power  companies  and 
individuals  who  have  furnished  gage  readings  and  data  herein  contained. 
Yours  very  truly, 
C.  C.  COVEET, 

DUtriot  Engineer. 
[8O0I 
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B7  C  C.  COVEET,  District  EnKlneH,  IT.  S.  G«ologiul  Svxvtf, 
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PROGRESS  REPORT  OF  HYDROMETRIC  WORK  CAR- 
RIED ON  IN  CO-OPERATION  WITH  THE  UNITED 
STATES  GEOGICAL  SURVEY. 

Scope  of  Work, 

It  is  the  purpose  of  the  hydrometric  work  of  the  Conservation  Commission 
to  furnish  general  information  concerning  the  daitj,  monthly  and  yearly 
run-crff  of  the  various  watersheds  throughout  the  State,  that  the  members  of 
the  Commission  and  other  Stat«  officials  aa  well  as  the  general  public  may 
have  adequate  knowledge  of  the  commercial  value  of  the  water  resources  ot 
the  State. 

The  problems  connected  with  obtaining  dependable  stream  How. data  are 
greater  in  New  York  State  and  in  New  England  than  they  are  in  almost  an; 
other  part  of  the  country.  Most  of  the  difficulties  are  caused  by  the  following 
conditions  ■■ 

First:  In  many  cases  the  natural  flow  of  the  stream  is  disturbed  by  power 
operations  or  storage. 

Second:  During  the  winter  months  the  formation  of  ice  causes  back  water 
and  changes  the  relation  between  gage  height  and  discharge. 

Third:  Logging  operations  on  certain  streams  often  form  jams  which  also 
affect  the  relation  between  gage  hetgbt  and  dieciiHrge  for  varying  periodH. 

On  streams  controlled  by  power  and  atorage,  the  wide  variations  between 
morning  and  evening  gage  readings  have  led  to  the  belief  that  these  data 
do  not  fairly  represent  the  mean  gage  height  for  a  twenty-four  hour  period. 
Fluctuations  in  the  daily  stage  are  undoubtedly  the  chief  contributing  cause 
of  the  wide  variations  in  the  estimated  monthly  discharge  at  different  sta- 
tions on  the  same  stream,  especially  where  the  data  are  obtained  at  current 
meter  stations.  To  obtain  the  true  mean  daily  gage  heights  at  any  station, 
a  continuous  twenty-four  hour  record  is  necessary,  but  it  is  practically 
impossible  to  obtain  such  a  record  witli  a  staff  or  chain  gage  equipment. 

Close  examination  of  the  data  collected  duriug  the  past  decade  leads  to  the 
conclusion  that  the  methods  in  general  practice  were  not  suitable  for  all 
stations.  It  was  found  that  under  certain  conditions,  the  data  was  not 
within  the  limits  of  accuracy  required  for  the  work  contemplated  by  the 
Commission.  Investigations  showed  that  one  of  the  main  difficulties  was 
dinrnal  fluctuation  in  gage  height,  and  that  instead  of  depending  upon  a 
local  observer  to  obtain  one  or  two  readings  eacb  day,  it  would  be  necessary 
to  install  recording  gages.  On  the  more  important  atreams  thus  affected 
ve  have  constructed  concrete  welU  and  shelters  and  equipped  the  stations 
with  automatic  gages.  Cables  and  stay  wires  have  also  been  erected  where 
necessary  and  the  stations  in  general  have  been  improved  so  that  practically 
all  records  are  within  the  limits  of  accuracy  necessary  for  the  worlc.  That 
the  improvements  are  beneBeial  is  attested  by  the  more  consistent  plotting 
of  meter  measurements  and  the  more  consistent  relation  between  the  records 
at  different  stations  in  the  same  drainage  basins. 
t«»] 
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This  inteneive  study  of  the  flow  of  important  riven  was  b^un  in  1910  b^ 
the  eetablishment  of  the  Hadle;  and  St.  Eeleaa  automatic  gaging  Btationa. 
The  favorable  showing  at  the  improved  atations  lead  us  to  extend  and  to 
expand  the  work.  An  examination  of  the  data  from  these  stations  accom- 
panying this  report,  will  readily  conrlnce  any  engineer  or  person  familiar 
with  Btream  flow  data  that  the  expendituie  was  juHtifled. 

Three  recording  gaging  stations  were  established  during  1912! 
Hudson  river  at  Spier  Falls. 
Owasco  outlet  near  Auburn. 
Riquette  river  at  Piercelield. 

Recording  gages  are  not  nseded  on  every  stream  or  even  on  every  important 
stream.  Flashy  streams  and  those  having  their  daily  regimen  of  flow  affected 
by  artificial  control  tor  power  or  other  purposes  are  the  streams  that  usiull; 
require  the  recording  gage.  They  may  also  be  used  to  advantage  on  streams 
where  the  State  propoeea  to  construct  storE^  reservoirs. 

This  departure  from  the  regular  procedure  in  stream  gaging  work,  baa  led 
to  some  interesting  problems  in  the  way  of  housing  the  automatic  gage. 
li'rom  the  first  our  efforts  were  to  make  an  installation  that  would  give  us 
continuous  all-the-year-around  records.  We  adopted  a  concrete  well  and 
placed  it  far  enough  back  in  the  bank  so  that  the  water  would  be  below  the 
ground  frost  line.  On  top  of  this  well  we  built  a  concrete  shelter  three 
feet  square  inside  dimensions,  and  seven  feet  in  height.  (See  Fig.  A.) 
This  shelter  was  found  to  be  too  small  to  allow  of  free  access  to  the 
gage  and  to  permit  a  man  to  work  around  it  conveniently.  The  latest  and 
most  satisfactory  shelter  is  five  feet  by  six  feet  inside  dimensions  and  about 
seven  feet  high.  ( See  Fig.  B. )  The  new  plans  also  call  for  a  well 
two  feet  six  inches  by  six  feet  inside  dimensions.  This  design  admits 
of  free  handling  of  the  gage  for  changing  records  or  for  adjustments.  It 
will  also  permit  of  experimental  work  in  connection  with  recording  gages, 
that  is,  running  two  gages  side  by  side,  with  a  view  to  obtaining  data  on 
the  general  aoenracy  of  each  gage. 

BECOBDina  Oaobs. 

T'here  are  a  number  of  recording  gages  on  the  market,  all  having  their  good 
points  and  being  fitted  for  the  particular  kind  of  work  that  the  designer  had 
In  mind  when  perfecting  his  gage.  The  most  common  gage  is  that  of  the 
graph  type  with  a  horisontal  cylinder  driven  by  a  band  or  chain,  attached 
to  a  float  which  rides  on  the  water  surface  and  having  a  counter  weight  on 
its  opposite  end,  while  a  clock  moves  a  pen  or  pencil  along  the  cylinder  at  a 
given  rale  of  speed.  Other  gages  have  a  vertical  cylinder  revolved  by  a  clock 
while  the  float  moves  the  pencil  up  and  down  along  this  cylinder.  There  are 
also  the  type  of  gage  operating  as  a  pressure  gage  and  the  gage  that  prints 
the  time  and  the  gage  height  to  hundredths  part  of  a  foot  at  15  minute 
intervals. 

It  will  be  neoeBsary  to  experiment  further  with  these  different  types  of 
gages  before  we  could  recommend  any  one  exclusively;  it  may  also  appear 
that  different  types  will  be  needed  under  different  conditions.  This  fact  has 
been  considered  in  the  design  of  a  standard  shelter  and  well.  Not  only  must 
the  recording  gage  be  viewed  from  the  point  of  accuracy  of  record,  but  also 
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CoHCBETE  Shelter  asd  RBrORDiNo  Ga(ie  —  Sacandaoa       Fig.  A. 
River  .near  Hadlkv. 
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Concrete  Shelter  —  Owasco  Orxi.ET  near  ArnvRN.  Fig.  R. 
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from  the  point  of  convenience  in  filing,  and  in  translating  its  records.  Most 
itreuna,  wliere  recording  gages  are  placed,  are  of  such  a  character  that  liourly 
gage  beights  are  necessary  to  determine  the  daily  discharge  within  a  6  per 
cent  limit.  If  the  record  sheet  is  such  that  expert  engineers  are  required 
to  deduce  these  hourly  records,  tt  will  add  considerably  to  the  offlce  expense 
ot  compiling  the  data  for  puhlication. 

Makers  of  recording  gages  would  do  well  to  consider  these  points  in  per- 
fecting their  designs: 

First:  All  cylinders  of  hydrograph  gages  sliould  provide  for  an  unlimited 
range  of  stage. 

Second;  'I'he  scale  for  time  should  be  such  that  hourly  readings  can  be 
obtained  when  necessary,  and  the  scale  for  height  should  be  such  that  readings 
can  be  readily  and  accurately  made  to  hundredths  of  a  foot. 

Third :  The  design  should  also  be  such  that  the  record  need  not  be  removed 
oftener  than  every  three  months,  but  may  be  removed  daily  if  desired. 

There  are  a  tew  types  of  gag«8  that  will  run  for  a  year  without  removing 
the  records  and  it  is  believed  that  these  gages  will  prove  the  most  valuable. 
There  are  conditionj  under  which  gages  that  require  regular  and  frequent 
attention  are  very  satisfartory.  The  former  type  of  gage  is,  however,  better 
adapted  for  general  use. 

At  present  we  have  six  automatic  gages  obtaining  continuous  records  of 
•tream  flow  at  as  many  different  points  within  the  State.  These  are  as 
follows : 

Genesee  river  at  St.  Helena. 
Genesee  river  at  Rochester. 
Hudson  river  at  Spier  Falls. 
OwBSco  outlet  at  Auburn. 
Rsquette  river  at  Piercefleld. 
SacandagB  river  at  Eadley. 


It  will  be  seen  that  these  stations  are  widely  separated  and  cover  nearly  all 
of  the  important  streams  in  New  York. 

The  Genesee  and  Sacandaga  are  not  under  artificial  control  to  any  extent 
at  present.  However,  if  we  take  daily  periods  covering  sudden  floods  on  these 
streams,  it  can  be  shown  that  one  or  two  readings  a  day  may  be  subject  to 
•I  much  as  30  per  cent,  error.  Just  how  much  the  records  computed  from  one 
or  two  readings  daily  will  tend  to  compensate,  in  a  year's  records,  has  not 
been  determined.  But  even  though,  through  a  year,  the  records  should  com- 
pensate, they  are  not  accurate  enough  for  the  problems  arising  on  those 
streams,  because  we  have  entered  upon  an  era  of  development  in  the  use  of 
water  that  places  a  different  valuation  upon  this  natural  resource.  If  storage 
reservoirs  are  to  be  constructed,  that  will  actually  conserve,  the  records  must 
have  a  degree  of  accuracy  that  will  warrant  the  undertaking  of  developments 
well  within  the  margin  of  variation  shown  by  the  present  records. 

The  remainder  of  the  streams  on  which  automatic  gages  are  located  are  so 
controlled  by  power  operations  that  the  automatic  gages  are  absolutely  neces- 
sary to  obtain  the  true  mean  gag«  height  for  each  day. 
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Pbogbess  of  Wobk. 
During  the  p&at  year  the  following  new  stationa  have  been  installed: 

Deer  river  at  Ironton. 

East  branch  Oawegatchie  at  Newton   Falls. 

Hudson  river  at  Spier  Falla. 

Indian  river  at  Indian  Lake. 

Little  Tonawanda  creek  at  Linden. 

Owasco  outlet  near  Auburn. 
During    1912    rating    curves    have   been    developed    at    eleven   atatioiu,    as 
follows ! 

Ausable  river  at  Ausable  Forks. 

Black  river  at  Boonville. 

Cattaraugus  creek  at  Versailles. 

Deer  river  at  Ironton    [low  water  section). 

East  branch  Oswegatcliie  st  Newton  Falls   (low  and  medium  stages.) 

Hudson  river  at  Spier  Falls   (medium  stage). 

Little  Tonawanda  creek  at  Linden. 

Owasco  outlet  near  Auburn. 

Sacandaga  river  at  Hope. 

West  branch  Sacandaga  at  Blackridge. 

St.  Regis  river  at  Brasher  Center. 
In  the  report  this  year  we  are  publishing  the  records  (or  32  stations,  as 
against  20  in  1911,  an  increase  of  65  per  cent.  Not  onlj  have  the  number 
of  stations  increased,  bat  at  several  of  the  stations  a  continuous  record  is 
being  maintained  and  we  are  able  to  publish  within  a  very  small  margin  of 
the  true  discharge,  the  maximum  and  minimum  discharge  for  each  day  in 
the  year.  Of  the  34  stations  in  operation  during  1S12  daily  estimates  ars 
published  for  32,  or  94  per  cent,  of  the  total  number  of  stations  maintained. 
The  remaining  0  per  cent,  will  be  rated  during  the  coming  spring. 

Recou  iiEnDATion  e. 

The  establishing  of  base  stations  in  each  drainage  basin  is  considered  the 
important  problem  in  future  work.  A  few  of  these  stations  have  been  estab- 
lished but  there  is  room  for  more  and  elTorts  should  be  made  toward  gettii^ 
these  records  started.  Base  stations  should  be  located  near  the  center  of  tho 
power  lOne  of  each  basin  and  at  places  where  they  would  not  be  destroyed 
hf  future  development,  and  where  the  points  of  control  would  be  permanent. 
These  stations  should  be  maintained  indefinitely.  Secondary  stations  could 
then  be  established  at  various  points  within  the  drainage  where  estimate*  ot 
flow  are  desired.  These  secondary  stations  could  be  maintained  for  period* 
varying  with  the  importance  of  such  stations  and  could  be  ampliGed  bj  com- 
parison with  the  base  station. 

The  base  stations  should  have  first  consideration  and  be  installed  as  soon  aa 
poMible.  The  main  value  of  the  base  station  is  in  the  length  and  continuity 
of  its  record  and  it  is  highly  desirable  that  a  base  station  be  in  operation  in 
each  drainage  basin  as  soon  as  possible.  It  is  recommended  that  a  study  be 
made  with  a  portable  recording  gage  (see  fig.  C)  of  the  more  Important 
stations  now  in  operation,  to  determine  whether  automatic  gages  are  necessary 
at  those  stations. 
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The  proper  inatallation  of  &  reeordlng  gage  involves  ft  Urge  expenditure 
for  one  gaging  station  and  it  is  advisable  to  obtain  concrete  evidence  of  the 
necessity  of  such  a  gage  with  temporary  iostallatiou  before  putting  in  a 
permanent  structure. 

Appropbiatio^s  Available  fob  1912-13. 

The  co-operative  agreement  between  the   United  States  Geological   Survey 

and  the  State  of  New  York  Conservation  Commission  has  been  continued  and 

the  fallowing  funds  are  available  for  the  stream  gaging  and  rain  fall  studies 

for  the  fiscal  j'ear  ending  September  30,  1QI3: 

State  of  New  York  Conservation  Commission SIO,  OOO 

United  State*  Geological  Survey 1,  DOO 

Total    JIl.  000 


Gaoino  Stations  Maintained  i.v  lfil2. 

Hudson  river  at  North  Creek,  September  21,  1B07-1012. 

Hudson  river  at  Thurman,  September  22,  1907-1912. 

Hudson  river  at  Coriiith,  June,   1904-1B12. 

Hudson  river  at  !^pier  Falls,  October  0  to  December  31,  1912. 

Hudson  river  at  Mechanicville,  December,  1888-1812. 

Cedar  river  near  Indian  Lake,  July  16,  1911,  to  December  31,  1012. 

Indian  lake  reservoir  at  Indian  Lake,  July  22,  1900-1912. 

Indian  river  near  Indian  Lake,  July  1  to  December  31,  1912. 

Schroon  river  at  Riverbank,  September  23,  1907-1912. 

eacandaga  river  near  Hope,  September   15,  1»11,  to  December   31,  1912. 

Sacandaga  river  cable  station  near  Hadley,  November  12,  1010-1912. 

West  branch  Sacandaga  river  at  }i!ackbrid|!e,  Jlarch   14,   1911-1912. 

Cattaraugus  creek  at  Versailles,  September  23,  1910-1912. 

Little  Tonawanda  creek  at  Linden,  July  10  to  December  31.   1912. 

Genesee  river  at  St.  Helena,  August  14,  1908-1912. 

Genesee  river  at  Jones'  Bridge  near  Mount  Morris,  May  22,  1903-1906, 
1908-19 12. 

Oenesee  river  at  Elmwood  avenue,  Rochester,  February  9,  1004-1912. 

Canaseraga  creek  at  Dansville,  July  21,  1910-1012. 

Keshcqua  creek  at  Sonyea,  July  22,  1010-1912. 

Owasco  outlet  near  Auburn,  November  17  to  December  31,  1012. 

Salmon  river  at  Stillwater  bridge  near  Redfield,  June  24.  10II-1012. 

Salmon  river  at  Pox's  bridge  near  Pulaski,  September  S,  1000,  to  December 
6,  1908.  July   14,  1910-1912. 

Orwell  brook  near  Altmar,  June  2»,  1011,  to  December  31,  1912. 

Black  river  near  Boonville,  February  Ifl,  1911,  to  December  31,  1912. 

Moose  river  at  Moose  River,  June  5,  1900-1912. 

Middle  branch  Moose  river  at  Old  Forge,  November  8,  1911,  to  December 
81.  1912. 

Oswegatchie  river  near  Ogdensburg,  May  10,  1003-1912, 

East  branch  Owsegatcbie  river  at  Newton  Falls,  October  6  to  Decem- 
ber 31,  1012. 
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Unquette  river  at  Haquette  Fftlle  near  Core^B,  Aogiut  27,  1008,  fa: 
ber  10,  1612. 

Raquett«  river  at  Piercefield,  Auf^st  20,  1908-1912. 
Raquett«  river  at  Massena  Springe,  September  21,   1003-1912. 
Bog  river  near  Tupper  Lake,  August  24,  1908,  to  June  30,  1012. 
SL  Regis  river  at  Braaber  Center,  AuguBt  22,  1010-1012. 
Deer  river  at  Ironton,  July  25  to  December  »!,  Ifll2, 
Ausable  river  at  Ausable  Forks,  Augurt  27.  1010-1012. 


D  Teupesatubb  Stations  Maintai.ned  Dtibino  t 


*Hook( 
•Bona 

•LMihw 

•LiDden 

•LKtlajohn   Settle- 

MorehcnweTiilV.*. '. . 

North  Cnek 

■North  OMeolii. .  . 
•Northvillo , 

Old  For^a 

■OranuviUe ...... 

•OtioMiUe 

Potadua 

•Puluki. 

•Redfield 

*Smjirtville 

KlJIhratcr 

•Widely  Dui.  !!! 

Wimskeos ... 

•WsntaCreet 

Well« 


0«w«o.. 
OndcU. , . 
FrukUn. 

Hamilton. 
LewB. . . . 
St.  Liwrei 
HamUloB. 

Hanulton. 

Herlumn. 
WyomioA, 
OsirecD.  . 

CtoeMii.. . 

Wyomiiig. 
HumltoD. 

FnnkUa. 
HemilKiri. 


Raquette.. ..,.., 

RKluette 

Salmon 

B\tA... '.'.'.'.'.'.'.'. 

Hudwm 

BahnoD 

SBlmoD 

MiAawlc 

Hudiioa 

Salmon 

Sacatidaga.  - . . .  .- 

Blaeli 

ToDBvanda  orMk. 

Salmon 

RMuatte 

Salmon 

Salmon 

Mohawk 

Salmon 

Salmon 

Tonavaoda  cnek. 


BvronHelm 

W.  D.  Ch«rt>onnM 
Sanu  Clara  LumI 

Company 

R.  J.  Dunninc .... 

John  Denning 

W.  R.  PftTtridie. . . 

D'.8.'AiIIStrn.'.'.'.',: 
H.  N.  Snhrader... 

C.  L.  8ch«nck 

Mn,  Mich,  Donahue. 
Theo.  C.  R 
W.  O,  Ken 

Elmer  A.  Durai 

E.  E.  Pntkaa 

Mn.  S.  W.  NelioD... 
Mn.  Lii»i«  Putney . . 

AnaClnrk 

A.E,  Sutheriand.... 

Swnour  J.  Foi 

W.  Q.  Simmona 

JohnO-Mars 

F.  O.  DeLonc 

C.  A.  HaU 

E.  K.  Cooper 

Frank  Felon 

J.  OttoHamele 

Mn.  Frank  Eldred... 
Vernon  E.  Dev^... 


■Runfall  BUtion  only. 

t  Record!  available  September  ISOS  to  dale, 

;  Reoordg  available  lS28-tS48.  ISSB-ISST.  IfiOS.  1906. 

ACCURACT    AKD    RELIAfflUTT    OF    FlELD    DaTA. 

Practically  all  discharge  measuremente  made  under  fair  conditioas  arc 
■within  6  per  cent,  of  the  true  discharge  at  the  time  of  obflervation,  Gen^ 
erally  speaking,  the  errors  in  meter  measurements  are  largely  compensating; 
therefore,  the  mean  rating  curve,  when  well  defined,  is  considered  much  more 
accurate  than  the   individual   measurements. 

At    six   of    the    stations    maintained    during    1912,    gage    heights    are    now 
being    determined    from    Automatic    Recording   Gages.      Gage    heighti 
tained  are  unquestionable. 
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At  the  Temaindcr  of  the  stations  tlie  work  ia,  of  course,  largely  dependent 
upon  the  reliability  of  the  observers.  With  but  few  exceptions  the  ob- 
servers perform  their  work  honestly.  The  observations  are  made  twice 
daily  —  Morning  and  evening.  While  these  do  not  always  give  the  mean 
height  for  the  day,  these  errors  also  are  compensating  and  can  be  con- 
sidered as  negligible  for  a  period  of  one  month,  on  uncontrulled  streams, 
although  a  Mngle  day's  reading  may,  when  taken  by  itself,  be  considerably 

In  order  to  indicate  the  probable  accuracy  of  the  computed  results,  foot- 
notes are  added  and  an  accuracy  column  is  inserted  in  the  monthly  discharge 
table.  The  accuracy  column  does  not  apply  to  the  maximum  or  minimum, 
nor  to  any  individual  day,  but  to  the  monthly  mean.  It  is  based  on  the 
accuracy  of  the  rating,  the  probable  reliability  of  the  observer,  and  knowl- 
edge of  local  conditions.  In  this  column,  A  indicates  that  the  mean 
monthly  flow  is  probably  accurate  within  6  per  cent.;  B,  within  10  per 
cent.;  C,  within  15  per  cent.;  D,  within  26  per  cent.  Special  conditiona 
are  covered   by   footnotes. 

Hudson  Biveb  Dbai-naob  Basi;;. 
Detcriplion. 

The  principal  sources  of  Hudson  river  lie  in  the  wildest  portion  of  the 
Adirondack  mountains,  in  Essex  county,  northeastern  New  York.  A  number 
of  branches,  any  one  of  which  might  possibly  be  considered  the  main  stream, 
form  its  upper  waters;  but  if  the  highest  collected  and  pemument  body 
of  water  be  assumed  as  the  true  head,  then  the  source  of  the  Hudson  becomes 
Lake  Tear-of-the-Clouds,  which  lies  at  an  elevation  of  4,322  above  tide, 
in  the  center  of  the  triangle  formed  by  Mount  Marcy  and  Skylight  and 
Gray  Peaks. 

The  river  Hows  rather  irregularly  southward  until  it  reaches  the  nortbeni 
boundary  of  Saratoga  county,  where  it  makea  a  sharp  turn  and  flows  east- 
ward for  about  12  miles,  passing  through  the  mountains  and  forming,  as 
it  cuts  across  the  rocky  strata,  several  falls  of  great  height  and  beauty.  At 
Hudson  Falls,  just  below  Glens  Falls,  it  makes  another  abrupt  turn  and  flows 
southward,  continuing  in  this  direction  until  it  empties  into  New  York  bay. 

From  Lake  Tear-of-the-Clouds  to  the  mouth  of  the  river  the  distance  by 
water  is  probably  about  300  miles.  The  total  area  drained  in  I3,3Q0  square 
miles.     The  river  ia  tidal  to  Troy,  which  is  also  at  the  head  of  navigation. 

The  headwater  region  is  mountainous  in  character,  is  in  general  heavily 
wooded,  and  is  dotted  with  numerous  lakes  and  ponds.  The  rocks,  belonging 
to  the  oldest  formation  and  mainly  granitic,  are  either  bare  or  covered  only 
with  a  layer  of  spruce  dulT,  humus,  and  forest  litter.  The  river  emerges 
from  the  mountain  r^ion  a  few  miles  west  of  Glens  Falls,  and  thence  to 
Troy  the  topography  is  moderately  rolling  and  the  surface  soil  is  chieSy 
sand.  Below  Troy  the  river  follows  the  great  depression  which  extends 
almost  due  north  and  south  between  New  York  bay  and  the  St.  Lawrence, 
flowing  in  an  open  valley  bordered  by  well -cultivated  lands,  which  rise  with 
moderate  slope  from  the  stream.  The  Catskill  Mountain  region  is  reached  20 
or  30   miles  below   Albany,   and   thence  to  the  mouth   of  the   river   the   im- 
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mediate  valle;  is  flanked  by  high  bills,  the  Higblands  o(  Orange  county  and 
the  precipitous  PalisadeB  being  especially  noticeable. 

The  fall  in  the  upper  portiun  of  the  course  is  very  rapid,  amounting  to 
about  64  feet  per  mile  from  Ijike  Tear- of -tlie- Clouds  to  the  mouth  of  2\orth 
ereek,  a  distance  of  about  52  miles.  From  tbe  mouth  of  Is'orth  creek  to  the 
mouth  of  tbe  Sacandaga  tbe  descent  is  nearly  14  feet  per  mile,  distributed 
among  rapids  which  diminish  in  frequency  at  the  Sacandaga  is  approached. 
In  tbe  Bucceeding  28  miles  to  Fort  Edward  the  river  descends  *1B  feet  more. 
One  hundred  and  seventy-flve  feet  is  comprised  within  the  three  abrupt  pitches 
at  Palmer,  Glens,  and  Bakers  KalU,  while  moat  of  the  remainder  occurs  in 
the  rapids  between  Jessup's  Landing  and  the  oxbow  above  Glens  Falls.  Be- 
tween Glens  Falls  and  Troy  nearly  the  entire  fall  of  the  river  is  utililad 
for  the  development  of  water  power. 

The  tributaries  of  the  Hudson  are  numerous,  and  many  of  them  are  large 
and  important.  Indian  river,  Schroon  river,  and  the  Sacandaga  unite  with 
tbe  main  stream  above  Glens  Falls,  and  between  the  latter  point  and  Troy 
ft  receives  Batten  Kill,  Fish  creek,  Uoosic  river,  and  the  Itlohawk,  the  latter 
having  several  important  tributaries,  including  West  and  £aat  Canada  and 
Schoharie  creeks.  The  tributaries  below  Troy  include  Catskill,  Fsopus,  and 
Roudout  creeks,  and  VVallkill  river  from  the  west,  and  Kindcrhook  creek, 
Juisen  Kill,  Wappinger  creek,  Fislikill  creek,  and  Croton  river  from  the  east. 

The  mean  annual  precipitation  on  the  total  basin  of  the  Hudson  is  probably 
about  43  inches.  It  reaches  a  maximum  of  more  than  55  inches  in  the 
heights  of  the  Adirondacks,  while  in  tlie  eastern  portion  of  the  drainage 
area  in  southern  Vermont,  the  mean  annual  total  is  only  about  39  inches. 
Conditions  during  the  winter  period  vary  from  the  extreme  cold  and  deep 
anow  of  the  Adirondacks  to  the  areas  in  the  southern  portion  of  the  basin 
which  are  subject  to  frequent  winter  tliaws. 

Tbe  flow  of  tlie  upper  Hudson  is  controlled  to  some  extent  during  the  dry 
season  by  the  use  of  Indian  Lake  storage  reservoir,  and  the  natural  storage 
facilities  in  the  Adirondack  region  arc  unsurpassed,  there  being  a  great 
man^  ponds  and  lakes,  many  of  large  size  and  fed  from  extensive  drainage 
areas.  Comprehensive  plans  for  vast  storage  projects  on  the  Sacandaga. 
Schroon,  and  upper  Hudson  are  receiving  the  attention  of  the  State  of  New 
York  Conservation  Commission.  It  is  probable  that  on  the  various  tribu- 
tM-ies  of  the  Hudson  an  increase  in  storage  capacity  of  some  75  billion 
cubic  feet  is  possible,  and  if  this  were  developed  the  Hudson  would  be  prob- 
ably the  most  important  water-power  stream  in  the  country.  While  a  large 
amount  of  power  has  been  developed  in  the  Hudson  drainage  area  there  are 
vast  quantities  as  yet  unutilized,  and  the  importance  of  this  river  basin  is 
apparent,  when  it  is  considered  that  in  proportion  to  its  size  it  eontains  a 
greater  population  than  any  other  important  drainage  basin  in  tlie  United 
States  with  the  single  exception  of  that  of  the  Delaware  river. 

The  longest  run-off  record  in  the  Hudson  river  drainage  basin  is  that 
obtained  at  Mechanicville,  which  extends  back  to  18SS. 

COMPARIBOTi    or    DtSCRABGE    OF    STBEAMS    IN    THE    HUDSON    RiTEB    BaSIS. 

The  following  article  was  prepared  by  R.  H,  Bolster,  Hydraulic  Engineer, 
U.  S.  G.  S.,  and  published  in  water  supply  paper  301.    It  is  of  especial  value 
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in  tiziag  up  recordB  obtained  at  vnrioue  points  in  tlie  Hudson  river  drainage. 
The  reader  can  get  from  it  »  clear  idea  of  the  value  of  the  reeorda  obtained 
on  Hudson  river  at  Corinth  for  the  years  1004-1012,  inclusive,  publiebed 
in  this  report. 

The  statement  made  in  this  article  about  the  records  for  the  Sacandag* 
river  at  Hadley,  refers  to  records  at  former  stations  on  that  stream  and  not 
to  the  cable  station  where  records  are  now  being  obtained  by  an  automatio 
gage.     Comparisons   for   the   year    1012   have   been   added   ta   Mr.    Bolster's 

CoMPAiiisoR  or  DiBcBAEGB  or  Stbeavs  m  the  Hui>so»  Rites  Basin. 

The  following  records  of  discharge  in  the  Hudson  river  drainage  basin  are 
piAliBhed  for  the  purpose  of  comparison  and  of  analytical  study  and  referenca. 
The  records  for  Hudson  river  published  in  Water-Supply  Papers  241,  2fll,  281, 
and  301,  which  are  assumed  to  be  essentially  correct,  are  used  In  the  tables 
below,  but  certain  sources  of  minor  errors  in  the  monthly  mean  discharge 
should  be  noted. 

HiuUoH  Riier  at  Xorth  Creek. —  Same  rating  curve  used  I007-IS11. 

Hudton  River  at  ThurmtM. —  Same  rating  curve  used  1907-1011;  all  da- 
terminations  of  discharge  exceeding  about  8,000  second-feet,  published  1907- 
1911,  are  about  1  to  5  per  cent,  too  low. 

Hudson  River  at  Corinth. —  Records  used  as  published  on  pages  33d-337. 

Bttdttm  River  at  MeckanicvilU. —  No  change  in  published  record  except 
that  100  second-feet  has  been  added  to  discharge  May  to  November  on  account 
of  diversion  to  Lake  Champlain  canal. 

Schroon  River  at  Riverbank. —  Correct  rating  curves  used  1907-lOU,  except 
for  discharge, exceeding  about  5,000  second-feet,  for  which  the  published 
figures  are  about  1  to  6  per  cent,  too  low  for  1007-1000. 

Sacandaga  Ricer  o-t  WelU. —  Revised  determinations  published  in  Water- 
Supply  Paper  2B1  used. 

Sacandaga  River  at  Norlhville. —  Same  curve  for  high  stages  from  1907- 
1910;  two  different  curves  used  for  low  and  medium  stages.  It  is  probabia 
that  the  extreme  low  discharge  at  Northville  in   1910  is  considerably  too 

Bacandaga  River  at  Badley. —  Records  at  this  station  are  uoBstisfactorf 
most  of  the  time  on  account  of  frequent  log  jams  at  and  below  the  gaga 
section.  No  change  made  In  published  records  of  discharge,  although  thej 
are  at  time  subject  to  considerable  error. 

The  comparisons  are  made  by  means  of  ratios.  As  a  guide  or  index  to  the 
normal  ratios  of  discharge,  the  ratios  of  the  drainage  areas  are  also  given. 
All  drainage  area  ratios  are  leas  than  unity,  that  is.  in  their  determination 
the  area  of  the  upstream  station  is  used  as  the  numerator.  Natural  or 
artiUcial  causes  entirely  apart  from  errors  involved  in  collecting  and  com- 
piling stream-fiow  data  may,  of  course,  make  the  ratio  of  monthly  mean  dis- 
charge depart  widely  from  the  ratio  of  drainage  area.  The  amount  of  prob- 
able departure  depends  primarily  on  the  magnitude  of  the  ratio  of  tbs 
drainage  areas,  If  the  drainage  area  ratio  were  unity,  all  depajlurea  of 
monthly  mean  ratios  from  the  drainage  area  ratio  would  be  due  to  errors 
in  the  records.  If  the  drainage  area  ratio  were  very  small,  little  significance 
could  be  attached  to  very  wide  departure  of  the  monthly  mean  discharge 
ratio  from  the  drainage  area  ratio.    In  general,  unless  the  discharge  is  con- 
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trolled  b;  ftrtiflcul  stori^,  the  monthly  mean  di«chArge  ratio  tbould  be 
lower  than  the  drainage  area  ratio  during  tbe  period  when  the  streams  are 
froxen,  higher  during  the  spring  run-off,  lower  during  the  late  Bununet  and 
fall,  higher  during  periods  of  high  water,  and  lower  during  periods  of  low 
water.  At  certain  tiroes  of  tbe  year  the  departure  is  likely  to  be  consider- 
able, on  account  of  unequal  distributiou  of  precipitation  and  run-off.  These 
inequalities  are  more  evenly  balanced  over  large  areas  than  over  small  ones. 
Monthly  mean  discharge  ratios  greater  than  unity  are  of  course  due  to 
error  in  the  records.  For  long  periods,  such  aa  a  year  or  more,  the  discharge 
ratio,  as  a  rule,  should  be  very  nearly  the  same  as  tbe  drainage  area  ratio, 
although  there  are  many  notable  exceptions  to  this  rule,  particularly  for 
ratios  lees  than  about  O.SO. 

The  preceding  statements  apply  only  to  dependent  streams,  streams  whose 
discharge  in  the  numerator  of  the  ratio  is  also  included  in  the  denominator. 
Natural  variations  in  conditions  affecting  run-oft  in  adjacent  independent 
drainage  areas  are  so  great  as  usually  to  render  ratio  comparisons  of  dis- 
cbarge of  little  value. 

In  investigating  apparent  discrepancies  in  the  monthly  mean  discharge 
ratios,  consideration  should  be  given  to  the  relative  amount  ot  precipitation 
in  the  partial  areas  and  also  to  natural  and  artificial  conditions  affecting 
the  discharge- 
In  view  of  the  small  amount  ot  money  available  and  the  difficulties  of  de- 
termining the  discharge  of  the  upper  Hudson  and  its  principal  tributaries  — 
the  Schroon  and  the  Sacandaga  —  it  is  believed  that  the  records  are  very 
good.  The  flow  of  all  these  streams  is  affected  by  ice  for  nearly  four  months 
of  the  year,  after  which  comes  log  driving  with  more  or  less  flushing 
to  drive  the  logs  downstream.  Logs  are  stranded  or  jam  on  the  sboalu 
and  bars  and  in  many  places  these  log  jams  affect  the  relation  of  gage 
height  to  discharge  for  several  months,  necessitating  very  frequent  measure- 
ments to  determine  the  discharge  accurately.  Nearly  all  faulty  determina' 
tlous  of  monthly  mean  discharge  are  too  high  on  account  of  backwater 
caused  by  ice  or  logs  at  or  below  stations. 

The  ratios  show  that  many  errors  remain  in  the  published  records  of  dis- 
charge even  after  all  possible  care  and  attention  have  been  given  to  their 
elimination. '  Some  of  the  records  are  far  from  satisfactory  even  for  pre- 
liminary studies,  hut  under  present  conditions  it  is  impossible  to  improve 
them. 

Tbe  Survey's  work  in  this  region  and  also  in  other  parts  of  the  country 
emphasizes  the  need  of  larger  funds  for  use  in  determining  accurately  the 
daily  discharge  of  the  Hudson  and  Its  tributaries  at  various  points  when 
tbe  proposed  storage  reservoirs  are  completed,  in  order  that  water  users 
on  that  river  shall  not  be  unjustly  taxed  lor  supposed  benefits  which  they 
may  not  really  receive. 

For  the  purpose  of  properly  regulating  the  discharge  in  future  years,  the 
records  of  discharge  obtained  at  tbe  dams  on  the  Hudson  would  probably 
Dot  be  as  satisfactory  as  records  obtained  at  current-meter  stations,  first, 
on  account  of  possible  bias  of  the  power  users,  and,  second,  because  the 
involved  character  of  the  determinations  of  discharge  at  power  plants  and 
the  many  assumptions  and  hypothetical  formulas  used  make  many  of  them 
far  from  trustworthy.     For  discharge  records  already  obtained  at  dams  od 
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th«  Hudflon,  the  reader  ia  referred  to  the  report  of  the  New  Vork  State 
engineer  and  surveyor  for  1910,  pages  817  to  641.  The  two  sets  of  records 
obtained  at  tlie  Mechanicrille  atations  appear  good  when  compared  with 
each  other,  but  the  records  at  Grockera  lleef  dam  aud  Fort  Edward  appear 
Tery  poor. 
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iv  "imMt  ratiet,  tf  diteharat  tJi  Ae  Hudan  Binr  drainagi  batin  /rem  1904  v>  tSIM — 
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Rtidaon,  River  at  North  Creek,  N.  Y. 
Location. —  At  the  highway  bridge  in  the  village  of  North  Creek,  immedi- 
ately  above  the  mouth  of  North  creek,  which  enters  tile  HudBon   from   the 

Records  available. —  September  21,  1907.  to  December  31,  1912.  Data  also 
in  annual  reports  of  the  United  States  Geological  Survey,  State  Water  Supply 
(^mmission,  and  the  Stato  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  oirea. —  B04  square  miles.  (From  U.  S.  G.  S.  Water  Supply 
Papers.) 

Qage. —  Chain,  read  twice  daily;  datnm  unchanged. 

Channel. —  Heavy  gravel;   considered   fairly   permanent. 

Diaahoirge  mea$uremenl». —  Made  from  the  two-«pan  steel  highway  bridgs. 

Art^cial  control. —  The  numerous  lakes  and  ponda  in  the  basin  of  the 
upper  Hudson  have  a  decided  effect  on  the  low  water  flow,  especially  is  tiiiB 
true  of  Indian  lake.*  The  use  of  these  storage  reservoirs  in  the  springs  in 
connection  with  log-driving  tends  to  vitiate  the  daily  recorde  at  all  the  gag- 
ing stationa.  Where  possible,  allowance  is  made  for  the  effect  of  logging 
operatiou. 
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Winter  flow. —  Winters  are  wvere  in  the  northern  part  of  tile  State  uid 
determinitions  of  flow  for  the  winter  months  are  approximate  Iwcauw  of 


Accuriu:!/. —  Discharge   rating  curve  very  well  defined.     I>etermiiiB.tionH  of 
discharge  for  open  water  periods  considered  excellent. 
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Cotlk  DimMro;  »•  •MrvJ/M.  0/ Hadien  Kittr  at  Norlk  CnA,  N.  T.,  for  1911. 
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Eudeon  River  at  Thnrman,  y.  T. 

Looation, —  At  the  Delaware  and  Hudaon  Railroad  bridge  leading  from 
Thurman  to  Warreneburg,  about  9S0  feet  below  tbe  highway  bridge  to  War- 
rensburg,  about  2,000  feet  below  the  mouth  of  Schroon  river,  and  about  13 
miles  above  the  month  of  Sacandaga  river,  which  enters  from  the  light. 

Records  available. —  September  1,  ISOT,  to  December  31,  193^  Data  alto 
in  annual  reports  of  the  United  States  Geological  Survey,  6tate  Water  Sup- 
ply Commission,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. —  1,5C0  square  miles.      (From  U.  S.  Q.  S.   Water   Supply 

Qage. — Chain;  read  three  timea  daily;  datum  unchanged. 
Chaimel. — Sand  and  gravel,  liable  to  shift. 
Di»o\arge  neamremtnU. —  Made  from  the  bridge. 

Arti^ioial  oontrol. —  The  influence  of  storage  at  Indian  Lake  and  of  mill 
control  on  Schroon  river  is  observable  at  this  station. 

Winter  fiow. —  Winter  flow  estimated  from  the  determinations  of  combined 
flow  at  River'bank  and  North  Creek  plus  an  estimated  inflow  between  the 
two  stations. 

Accaracy.-—  Accuracy  of  the  determlnaticniB  to  some  extent  impaired  as 
the  result  of  accumulations  of  logs  at  the  control  point  below  the  section 
and  alio  around  the  piers  of  the  bridge.  Discharge  rating  curve  very  well 
defined  and  determinations  of  flow  during  the  open  water  season  are  con- 
sidered fairly  accurate. 

Co-openxtion. —  Station  established  and  maintained  in  co-operation  with 
the  United  States  Qeologicsl  Survey.  Oage  beighte  January  to  March  and 
December  furnished  by  Albany  office  of  United  States  Weather  Bureau. 
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Eudton  River  at   Corinth,   N.   J. 

Location. —  One-half  mile  upstream  from  liighway  bridge  crosiing  the  Hud- 
8011  at  Corinth  and  one-half  mile  north  of  the  Corinth  poBt-oftlce,  at  th« 
mouth  of  the  Kcond  brook,  upstream,  tributary  to  the  Hudson  from.  th« 
right;  five  milea  by  river  below  the  village  of  Luzerne  and  one  Mid  one-half 
milet  above  the  dam  of  the  International  Paper  Company  at  Palmer  Palli. 

Record*  avaiUible. —  June  1,  1B04,  to  December  31,  1912. 

DroMiage  area. —  2,760  square  miles.  The  figure  used  for  computation 
1904-1911  inclusive  was  2,730.  The  revised  figures  are  from  United  State* 
Geological  Survery  Topographic  Sheets. 

Qage. —  Vertical  staff  bolted  to  the  left-hand  abutment  on  the  downstream 
aide  of  the  highway  bridge  over  the  brook.  The  gage  is  about  26  feet  from 
low-water  line  in  Hudson  river,  but  as  there  is  practically  no  slope  to  the 
tributary  stream  loW'Water  readings  can  be  considered  fair.  The  cero  ol 
the  gage,  unchanged  since  established,  is  at  the  same  elevation  as  the  creot 
of  the  Palmer  Falls  dams,  which  is  assumed  as  100  feet. 

Channel. —  Permanent;  composed  of  coarse  gravel  and  bowlders;  fairly 
■traight  for  upward  of  two  miles  above  the  page,  and  current  sluggish.  The 
river  begins  to  bend  to  the  left  almost  at  the  gage  and  in  the  next  1,000 
feet  turns  nearly  90°,  then  flows  straight  for  200  or  300  feet  to  the  head  of  a 
rocky  reef,  which  is  practically  a  control  for  the  gage.  In  the  1,000  feet 
between  the  point  of  control  and  the  three-span  steel  highway  bridge  that 
crosses  the  Hudson  at  this  point  the  river  falls  three  or  four  feet. 

Diicharge  mea^vrementa. —  At  low  and  medium  stages  made  from  a  boat 
or  by  wading  just  above  the  point  of  control  and  about  1,100  feet  down- 
stream from  the  gage;  at  high  stages  from  tiie  upstream  side  of  tbe  highway 
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Winter  flow. —  lee  forms  In  the  river  to  a  thicknew  of  two  or  thiee  f«et 
in  the  vicinity  of  the  gage  And  down  to  within  600  feet  of  the  control.  In 
a  section  at  the  control,  however,  the  river  ■■  uBually  open  and  it  is  believed 
that  there  ia  no  very  marked  effect  from  ice. 

Artificial  control. —  Hie  low-water  flow  is  modifled  by  release  of  Btored 
water  from  Indian  lake  and  to  aome  extent  by  release  of  water  from  other 
Btnall  ponds  on  the  upper  Hudson.  The  only  dam  on  the  main  stream  above 
the  station  is  that  which  furnishes  power  to  a  paper  mill  at  Lucerne,  five 
miles  above.  Below  the  bridge  and  on  the  left-hand  side  of  the  stream  is 
a  low  dam  built  in  November,  1B05,  hj  the  Corinth  Electric  Power  Company, 
to  divert  water  to  a  small  electric  plant  which  furnishes  light  and  power 
for  the  villages  of  Corinth  and  Palmer  Falls.  In  September,  1609,  a  tem- 
porary brush  dam  was  built  at  this  point  by  the  some  company.  The  dam 
of  the  International  Paper  Company  is  about  one-half  mile  farther  down- 
stream.    Neither   dam  affects  the  records  at  the  gage. 

Point  of  zero  flote. —  Soundings  near  the  point  of  control  indicate  that 
there  would  be  no  flow  past  the  gage  if  the  water  fell  below  123  feet  on  the 

Acowocy. —  Conditions  are  not  entirely  favorable  for  accurate  determina- 
tion of  flow.  During  the  greater  part  of  the  time  log  jams  rest  against  the 
two  bridge  piers  and  often  extend  upstream  above  the  point  of  control, 
causing  back  water  at  the  gage.  Construction  work  on  the  temporary  brash 
dam  in  the  fall  of  190S  may  have  produced  a  slight  effect  at  the  gage.  The 
discharge  curve  has  been  developed  from  measurements  made  by  engineers 
of  the  United  States  Geological  Survey  and  probably  represents  the  dis- 
charge at  the  station  fairly  well  for  conditions  unaffected  by  log  jams  or  ice. 

Co-operatiftn. —  Qage  installed  and  gage  heights  furnished  by  the  Inter- 
national Paper  Company. 
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HrnsoN  River  at  Spieu  Falls.  Fig. 

Cable  support  and  gaging  car. 
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Biidgon  River  at  Bpier  Faltg,  N,  Y. 

Location, —  On  the  river  rood,  one-holt  mile  below  the  Spier  Falls  dam, 
about  11^  miles  below  the  mouth  of  Sacandaga  river.  Tbia  station  is  most 
easily  aeceaeiblc  from  Glena  Falls,  N.  Y.;   distance,  11  miles. 

Records  available. —  October  7  to  December  31,  1912. 

Drainage  area. —  2,800  aquare  mileH,    (From  U.  S.  G.  S.  topographic  sheets.) 

Qage. —  Recording  hjdrograph  (Gurley  Simplex  type)  and  auxiliary  slop- 
ing staff  gage.  The  automatic  gage  is  in  a  brick  sbelter  5  feet  square 
inside  dimensions.  (See  Fig.  D.)  Underneath  the  shelter  is  a.  brick  well 
3^  feet  square  and  21  feet  deep.  This  well  is  connected  with  the  river  by 
a  4-Lncb  cast  iron  water  pipe  78  feet  long.  A  shear  gate  valve  is  set  at  tbe 
inner  end  of  tbe  pipe  for  use  in  cleaning  the  well  when  necessary.  The 
outer  end  is  fastened  Bnnly  in  a.  concrete  anchorage  and  is  submerged  at 
all  stages.  Inside  tbe  well  is  a  hook  gage  used  for  setting  the  automatic 
gage.  The  sloping  staff  gage  is  mounted  on  small  concrete  piers  ten  feet 
upstream  from  the  shelter. 

Channel. —  Coarse  gravel  and  boulders. 

Disefiarge  meaeuremente. —  Made  from  a  cable  and  ear,  located  about  1,000 
feet  downstream  from  the  automatic  gage,     Tbe  cable  is  of  450  feet  span, 
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supported  on  the  left  bank  by  a  pulley  hung  from  a  frame  about  4  fe«t  high, 
on  tbe  right  bank  hj  a  pulley  hung  from  a  frame  about  20  feet  high.  (See 
Fig.  E.) 

Wititer  fiow, —  loe  condition  prevaile  during  extreme  cold  weather.  It  is 
not  known  bow  much  tbia  will  affect  the  relation  between  gage  height  and 
discharge.     Efforts  will  be  made  to  obtain  frequent  discharge  measurementa. 

Artificial  eontrol. —  Control  at  the  Spier  Falls  dam  is  indicated  by  the 
bydrograpb. 

Acfturacj/. —  Very  consiBteiit  meter  measurements  have  been  made  corering' 
the  range  of  gage  heighta  for  1S12  and  the  record  ia  excellent. 

Co-operation. —  Station  established  and  maintained  in  co-operation  witb 
tbe  United  States  Geological  Surrey,  the  Adirondack  Electric  Power  Cor- 
poration, tbe  International  Paper.  Company,  tbe  Union  Bag  and  Papw 
Company  and  tbe  Finch,  Prnyn  Paper  Company. 
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Hudrnm  Btwr  at  JfscAoniooiWa,  W,  F. 

Location. —  At  the  Duncan  dam  of  tlie  West  Virginia  Pulp  and  Paper 
Company  in  the  village  of  M«chanicville  about  3,700  feet  above  the  moutb 
of  Anthony  Kill  (coming  in  from  the  right),  1^  milee  below  the  moutb  of 
Hoocic  river  (coining  in  from  the  left)  and  about  19  miles  above  the  moutb 
of  Mohawk  river  which  enters  from  the  right  at  Cohoea. 

Rectyrds  available. —  188B  to  1912,  Data  also  in  aonual  reports  of  the 
United  States  Geological  Survey,  State  Water  Supply  CommisBion,  and  the 
State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. —  4,000  square  miles.  (From  U.  S.  O.  S.  Water  Supply 
Papers. ) 

Qage. —  ttecording  gage  installed  at  the  dam  in  the  summer  of  1010  for 
the  purpose  of  obtaining  a  more  accurate  roister  of  the  daily  flow  over  the 
creat  of  tbe  dam;  previous  to  1910  two  gage  readings  daily  on  tbe  crest  of 
the  dam. 

Diteharge  "meaiwemitntt. —  Determinations  of  discharge  for  periods  previoul 
to  the  summer  of  1910  computed  by  using  two  daily  gage  readings  on  the 
crest  of  the  dam  and  continuous  record  of  the  run  of  the  wheels  in  the 
adjoining  paper  mill.    In  1S04  the  dam  was  raised  and  a  concrete  crest  and 
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»prDD  were  added,  so  that  it  now  boa  a  rounded  or  ogee  section.  A  dii- 
charge  curve  has  been  calculated  by  means  of  co-efficients  derived  from  the 
United  States  Geological  Survey  experimenU  on  dams  of  ogee  section. 

Accuracy. —  Records  at  this  station  are  verj  carefully  made  and  may  be 
considered  good  for  this  type  of  station. 

Co-operaticn. —  Records  are  computed  and  furnished  by  Mr.  R,  P.  Blosa, 
engineer  of  the  West  Virginia  Pulp  and  Paper  Company. 

The  records  which  have  been  kept  at  this  statioo  are  among  the  longest 
in  the  State.  They  have  been  used  as  basic  data  in  all  studies  of  storage 
problems  on  the  upper  Hudson.  In  using  these  records  it  should  be  remem- 
bered that  water  is  diverted  past  this  station  in  the  Champlain  canal. 

Dailp  ducAonte,  >'n  uecni-feel,  al  Hudr-.n  Ricrr  al  Mrdvinir-iai.  N.  V..  for  191*. 
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Cedar  River  near  Indian  Lake,  S.  T, 

Location. — At  the  ateel  highway  bridge  about  2  milea  west  of  Indian  Lake 
Tillage,  on  the  road  leading  to  Blue  Mountain  lake,  about  12  miles  hj  river 
Above  its  confluence  with  the  Hudson,  9  milea  by  river  above  the  mouth  of 
Bock  river  (tributary  from  the  left)  and  10  miles  by  river  below  Cedar  River 
Flow  (Wakely  dam). 

Records  aoailable.— July  16,  1911,  to  December  31,  1912.  Published  also 
Id  annual  report  of  the  United  States  Geological  Survey. 

Drainage  area. —  86  square  miles.*     (From  U.  S.  G.  S.  Topographic  Sheets.) 

Oage. —  Standard  chain  and  weight. 

CAonnel.— Coarse  gravel  and  small  boulders,  fairly  permanent.  Low  water 
control  is  gravel  rift  about  200  feet  below  the  bridge. 

Storage. —  The  basin  contains  many  lakes  and  swamps  affording  favorable 
sites  for  storage  reservoirs  which  would  be  influential  in  regulating  the  dis- 
charge of  the  Hudson  river.  Those  that  are  important  are  the  Cedar  lakei 
and  Cedar  River  Flow.  Cedar  River  Flow  is  controlled  by  a  lumberman's 
dam  and  is  used  principally  during  the  losing  season. 

Accuracy. —  Discharge  rating  curve  not  yet  determined. 
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liiiMiM  Lake  Reservoir  at  Indian  Lake,  N.  T. 

Location. —  At  the  mascnry  storage  dam  at  the  outlet  of  Indian  Lake, 
about  Ti  milee  above  the  confluence  of  Indian  river  with  th«  Hudson,  and 
about  23^  miles  above  the  village  of  North  Creek. 

Recordt  awUable.— Jalj  22,  1900,  to  December  31,  1912.  DatA  alto  in 
annual  reporta  of  the  United  States  Geological  Survey,  State  Water  Supply 
Commiaaion,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. — 131  square  miles,  including  about  9.3  square  miles  of 
water  surface  in  Indian  Lake  at  the  elevation  of  the  crest  of  the  dam. 
(From  U.  S.  G.  S.  topographic  sheets.) 

Oage, —  Staff,  read  once  daily.  November  IT,  1911,  a  diatn  gage  wa»  in- 
stalled on  the  crest  of  the  dam  to  replace  the  etaff  gage.  Datum  of  botb 
gages  the  same  and  unchanged  since  the  eetablishmeut  of  the  station. 

Discharge  measurements. —  The  record  at  this  station  includes  elevation  of 
wat«r  surface  in  the  reservoir,  depth  of  water  flowing  over  the  spillway  or 
flashboards,  depth  of  opening,  and  the  elTective  head  on  each  of  the  6-foat 
sluice  gates.  A  meteorologic  station  has  also  been  established  at  the  dam  by 
the  United  States  Weather  Bureau  and  records  are  kept  of  the  rainfall, 
temperature,  etc.  The  length  of  the  crest  of  the  dam  is  106.65  feet  in  th« 
clear.  To  facilitate  the  calculation  of  discharge  over  the  spillway,  experi- 
menta  were  made  at  Cornell  University  in  1699  on  a  full  size  model  of  the 
spillway  section,  6.3S  feet  long  from  which  the  coefficient  at  discharge  baa 
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been  detenained.  No  computations  of  discbarge  bave  been  mads  pendingi 
current  meter  meaeurementB  to  rate  diBcharge  through  gates.  At  preaeut 
record  of  reaerroir  leTCl  and  gats  opeuingB  alone  are  obtainable.  The  elevir 
tion  of  the  creat  of  the  spillway  above  the  mean  tide  ia  1,660  feet. 

Regulation. —  Tbe  ftow  of  the  upper  Hudson  has  been  controlled  io  a  oour 
eiderable  extent  during  the  dry  teaGOn  by  the  OBe  of  Indian  Lake  recerToil^ 
since  its  completion  in  1899.  Total  atorage  provided,  about  4,700,000,000  cubic 
feet,  affording  a  discharge  of  nearly  000  aecond-feet  for  a  period  of  90  to  130 
da;a  each  year. 

ifoanmum  and  minimuni  gage  hmghts. —  Uaximum  gage  height  at  Indian 
Lake  reaervoir  since  tbe  eatabliahment  of  the  station  recorded  April  27,  1909, 
37.00  feet;  minimum  gage  hei|^t  leeorded  March  ft  to  IS,  1607,  and  January 
Z  to  IT,  1010,  2.00  feet. 

Co-operation. —  Station  maintained  in  co-operation  with  the  State  Engi- 
neer and  Surveyor  of  New  York  and  United  States  Geological  Survey. 
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Jtujian  yJiter  neor  /ndian  Ijake,  S.  Y. 

Location.—  About  three-fourthg  of  a,  mile  below  State  dam,  at  tbe  outlet  of 
Indian  lake,  one  mile  above  the  mouth  of  Big  Brook  and  eight  mile*  abor* 
the  point  nhere  it  enters  the  Hudson.  Big  Brook  is  the  only  important  fo'ibu- 
tary  of  Indian  river  below  thie  sUktion. 

Recorda  available. —  Miscellaneous  meaeuFemeuts,  1911;  Jul;  1  to  Dec«nber 
31,  1012. 

Drainage  area. —  132  square  miles.     (From  U.  S.  G.  S.  topographic  sheets.) 

Gage. —  Vertical  staff,  nailed  to  stump. 

Channel. —  Pond  of  still  water  at  head  of  rocky  rapid). 

Artificial  control, —  The  flow  of  Indian  river  U  controlled  at  the  lake. 

Ditcharge  meaaurementa. — Are  mode  at  present  by  wading  at  head  of  rapicU 
about  150  feet  below  gage.     A  cable  is  to  be  installed  at  this  aection. 

Winter  fiotc. —  Becauee  of  the  swift  current  in  the  rapids  the  water  probablj 
does  not  freeze  in  winter  on  the  control  and,  ahbough  it  will  form  around  tbo 
gage  in  the  still  water,  the  relation  of  gage  height  to  discharge  will  probably 
not  be  seriously  affected. 

Accuracy. —  There  is  a  well  defined  roek  control,  which  is  permanent,  below 
the  station.     The  rating  curve  is  not  yet  developed. 
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SCHBOOK    RiVXB  DKAIHAfiS   BabIH. 
Dfcriptitjn. 

Scbroon  river  riees  in  Eawx  county,  along  the  Bouthem  slopes  of  tha 
higheat  mountain!  in  tlie  Adirondack  group,  (lows  in  a  general  Boutberif 
direction  for  about  45  milea  through  Eeeex  and  Warren  countieB,  and  joins 
the  Hudson  near  Thurman.  Ita  total  drainage  area  is  650  square  milea. 
Ita  beadwaters  reach  an  elevation  of  about  2,000  feet  at>ove  mean  tide,  whila 
at  its  moutb  it  is  at  an  elevation  of  about  000  feet. 

Ito  baain  ib  largely  forested  and  contains  considerable  nild  land  and  numer- 
ous lakes  and  ponds.  The  moat  important  of  theae  is  Schroon  lake,  tbrough 
whicb  the  river  flows,  which  baa  a  water  surface  area  of  about  6.3  square  milea. 
The  river  affords  excellent  <^portunitiea  for  atorage  and  power  development, 
which  are  under  investigation  b;  the  New  York  State  Conaervatiou  Com- 
mission.   The  only  power  developments    are  at  Warrensburg. 

Behrwm  River  at  Riverbank,  N.  T. 

Loeation. — At  the  highway  bridge  12  miles  above  the  confluence  of  Scbroon 
river  with  the  Hudaon,  9  miles  below  the  moutb  of  Schroon  lake,  about 
3^  miles  below  the  outlet  of  Grant  lake  (coming  in  from  the  left),  and  I 
mile  below  Tumblebead  falls  which  extend  upstream  about  a  mile  farther. 
The  station  is  slKint  9  miles  north  of  Warrensburg  where  tliere  are  several 
dams  used  for  power  development. 

Reeordt  avaOable. —  September  2,  1907,  to  December  31,  191^  Data  also 
in  annual  reports  of  the  United  States  Geological  Survey,  Stat«  Water  Suppljf 
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CommiBBioo,  State  Coniervation  CommiMion,  and  th«  State  Engineer  and  Sur- 
veyor, State  of  New  York. 

Drainage  area, —  534  square  miles.     (From  U.  S.  G.  S.  water  supplj  papers.) 

Oage. —  Cbain;  read  onoe  daily;   datum  unchanged. 

Channel. —  Gravel;   amooth  and  permanent. 

Diacharge  meaeurements,-^  Made  from  bridge. 

ArtifioUil  control. —  Since  1907  the  regimen  of  flow  of  Schroon  river,  from 
the  low  water  period  to  the  high,  has  been  somewhat  affected  by  storage  in 
Schroon  lake.  In  September,  1907,  a  timber  crib  dam  was  constructed  at 
Starbuckville  about  6  miles  above  the  station.  This  dam  affords  a  head  of 
about  S  feet  and  ponds  water  to  Schroon  lake. 

Winter  flow. — Affected  by  ice.  Measurements  made  through  the  ice  have 
developed  a  fairly  good  ice  discharge  curve. 

Aeeuracjf. —  Open  water  curve  well  developed. 
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Sacandaqa  Biteb  Dbahiage  Babik. 
Detoriplion. 

Sscandag»  river  ib  formed  b]'  three  principal  branchea  which  unite  In  tha 
Bouthe&stem  part  of  Hunilton  county  in  the  Adirondack  region.  The  veat 
branch  is  the  outlet  of  Piaeco  lake,  the  middle  braucb  is  the  outlet  of  Sacan- 
dsga  and  Pleasant  lakes,  while  tbe  east  and  principal  brancb  issuea  from 
a  series  of  smalt  ponde  and  lakes  in  the  Bouthweatern  part  of  Warren  county. 
The  eaat  and  middle  branches  unite  a  few  miles  north  of  Wells  and  are 
joined  by  the  west  branch  a  ehort  distance  below  Wells.  The  river  then 
flows  B<ftitheaet«rly  to  a  point  about  G  miles  belov  Northville,  where  it  turns 
and  runs  northeasterly  to  tbe  Hudson  river  at  Hadley.  Its  total  drainage 
area  comprises  about  1,060  square  miles. 

Sacandaga  lake,  the  highest  of  the  tributary  lakes  in  tbe  headwaters,  ie 
about  1,700  feet  above  mean  tide;  at  ite  entrance  into  tbe  Hudson  the  Sacan- 
daga is  at  an  elevation  of  about  660  feet.  Between  Northville  and  the  mouth 
of  the  river  there  is  a  fail  of  about  ISO  feet  (chiefly  concentrated  in  the  S 
miles  below  Gonklingville)  entirely  unutilized.  There  are,  in  fact,  no  power 
developments  on  the  Sacandaga. 

The  drainage  area  of  this  river  is  largely  in  forest.  The  mean  precipita- 
tion is  high,  being  about  49  inches,  whereas  the  mean  for  the  whole  Hudson 
drainage  area  above  Mechanicville  is  only  about  43  inches.  Possibilities  for 
storage  on  the  Sacandaga  are  great  and  the  New  York  State  Conservation 
Commission  proposes  a  high  dam  at  Conklingville,  the  reservoir  to  store 
about  29,000,000,000  cubic  feet  of  water,  with  a  water  surface  of  42.7  square 
miles,  and  controlling  practically  the  entire  flow  of  tbe  Sacandaga  basin. 
This  plan  proposes  also  to  develop  the  total  fall  obtained  between  Conkling- 
Tille  and  the  Hudson --approximately  200  feet  —  which  will  aSord  26,000  to 
30,000  continuous  horsepower. 

Bacandaya  Biver  near  Hope,  N.  T. 

Location. —  Three  and  one-half  miles  above  the  post  office  at  Hope,  4  miles 
below  the  village  of  Wells,  12  miles  above  Northville  (the  nearest  railroad 
station),  and  1^  miles  below  the  junction  of  the  east  and  west  branches  of 
the  Sacandaga. 

Record*  (wtilofile,— September  16,  1911,  to  December  31,  1812. 

Drainage  area. —  494  square  miles.     (Prom  U.  S.  O.  S.  topographic  sheets.) 

Gage. —  Staff  in  two  sections:  A  sloping  staff  reading  from  1  foot  to  4.30 
feet,  on  a  slope  of  2.S  to  1 ;  a  vertical  staff  (for  high  water  records)  attached 
to  a  rocky  cliff  in  tine  with  the  sloping  gage. 

Channel. —  Very  rough  but  permanent  Banks  are  fairly  free  from  timber, 
high  and  rocky. 

Discfuirge  meaturetaonts. —  The  channel  was  cleared  of  boulder*  to  som* 
extent  and  a  cable  with  a  span  of  214  feet  was  erected  for  making  discharg* 
measurements.      (See  Fig.  F.) 

Accvraoy. —  The  open  water  rating  curve  is  well  defined  and  estimates  for 
this  period  are  good. 
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Sacandaga  Sit?er  at  Badley,  S.  F.  {Cable  Station.) 
Location^ — About  half  a  mile  west  of  the  r&ilroad  Btation  at  Hadlej,  1  mile 
above  the  confluence  of  Socandaga  river  with  the  Hudson,  and  4'^  niil«i 
below  the  site  of  the  propoeed  storage  dam  at  Conklingrille.  No  tributaric* 
between  this  Btation  and  the  mouth  of  the  river.  Location  selected  to  avoid 
inaccuracieB  in  the  records  caused  by  back  water  from  log  jama.  This  atati<m 
replaces  the  upper  bridge  station  and  the  lower  bridge  station. 

Record*  auoitotle. —  September  13,  1907,  to  December  31,  IBIO,  upper  bridge 

■tation;  September  24,  1B09,  to  July  7,  1911,  lower  bridge  station;  January  1, 

1911,  to  December  31,  1912,  present  station.     Becorda  alao  found  in  the  United 

States  Geological  Survey  water  supply  papers. 

Drainage   area. — 1,060   square    miles.    (From   U.    S.   Q.    8.    topogn^iUa 

Qage. —  Recording  by drograph  (Barrett-Lawrence  type)  30  feet  downstream 
from  the  cable,  in  a  concrete  well  3  feet  square,  inside  dimensions.  The 
bottom  of  the  well  is  about  2  feet  below  low  water  and  12  feet  below  ground 
surface.  It  is  connected  with  the  river  by  a  4-incb  cast-iron  water  pipe  4S 
feet  long,  its  intake  end  pointing  downstream  and  protected  by  n  floe  wire 
screen.  Inside  the  well  and  securely  bolted  to  the  side  is  a  staff  gage,  it* 
lero  at  elevation  573.36  and  referred  to  a  United  States  Geological  Surrey 
aluminum  tablet  set  in  the  foundation  wall  of  the  Union  Bag  and  Paper  Com- 
pany's mill  at  Hadley.  On  top  of  the  well  is  «  concrete  shelter  <  feet  high 
and  3  feet  square,  inside  dimensions,  for  protecting  the  recording  gage.  The 
staff  gage  is  used  only  as  a  reference  gage.     (See  Hg.  A.) 

ChimneX, — Very  rough  but  permanent.  The  channel  at  the  cable  was  cleared 
of  boulders  as  far  as  feasible,  so  that  fairly  accurate  discharge  meaourement* 
can  be  made  at  medium  and  high  stages.  Low  water  EKasurements  are  mada 
at  a  section  about  three-fourths  mile  above  the  cable,  where  the  bottom  ia 
smooth  and  gravelly.  Measuremente  at  this  point  are  made  from  a  boat  or 
by  wading. 
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Winter  fioio. —  The  water  in  ti>e  well  »nd  in  the  intake  pipe  never  freews 
1>ecaitse  its  level  is  below  the  frost  line.  The  relation  of  gage  height  to  dts- 
eharge  is,  however,  considerably  aSected  b;  ice  in  the  river. 

Accuracy. —  The  discharge  rating  curve  which  has  been  developed  for  this 
■tation  is  well  deflned. 
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West   Branch  Kacandaga   lliver  at   Blackbridge,   f/.   )'. 
Location. —  On  the  highway   bridge  known  as  Blackbridge,   about  3  miles 
vent  of  Wells  and  2  miles  above  tlie  junction  of  East  and  West  branches  of 
SacsDdBfs  river.     Replaces  station  formerly  located  at  Whitehouse. 
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Record*  stfutoble.— March  14,  ISll,  to  December  SI,  1912.  DaU  aUo  in 
annua]  reports  of  United  States  Geological  Surre;. 

DraiiiOffe  area. — 211  square  milM.     {From  U.  S.  G.  S.  topographic  sheeta.) 

Oage. —  Chain,  attached  to  upstream  side  of  the  highway  bridge;  read 
twice  daily;   datum  unchanged. 

Channel. —  ^oc\y  and  permanent;  two  channels  at  extreme  high  water. 

Ditcharge  meaauremenia. —  Made  from  the  bridge  and  by  wading.  Section 
beneath  the  bridge  was  cleared  of  boulders  in  September,  1911. 

Artificial  control. —  Gage  heights  eligbtly  affected  by  storage  dams  used 
for  logging  in  the  spring. 

Winter  flo"'- — Probably  little  affected  by  ice.  Stream  open  during  greater 
part  of  the  winter. 

Accuracy. —  The  open  water  rating  curve  is  very  well  defined.  Estimates 
for  this  period  are  good. 
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Cattabauqus  Greek  Dbai.saqe  Basix. 
Description. 
Cattaraugus  creek  riBCB  in  the  Boutliwestern  part  of  Wyoming  county  and 
flowa  in  a  westerly  direction,  entering  Lake  Erie  at>out  25  miles  Boutliwest  of 
Buffalo,  on  the  boundary  line  between  Erie  and  Chautauqua  countieft.  The 
stream  is  about  55  miles  in  length  and  drains  an  area  of  approximately  560 
square  miles  above  the  mouth.  A  large  portion  of  its  course  forma  the 
boundary  between  Erie  and  Cliautauqua  counties.  Its  bead  waters  rise  at  an 
elevation  of  between  1,900  to  2,000  feet.  The  drainage  basin  is  hilly,  fairlf 
well  timtiered  and  rather  narrow.  Tliere  are  few  tributary  streams,  thoM 
of  most  importance  entering  the  river  from  the  south. 

South  branch  of  Cattaraugus  creek,  which  is  the  largest  tributary,  enters 
at  a  point  about  2  miles  above  Gowanda.  There  is  a  dam  at  Gon-anda  which 
ia  used  for  developing  electric  power  and  also  for  running  a  local  grist  mill 
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uid  foundrjr.  Formerly  there  was  >  derelopment  at  Versailles,  but  a  flood  a 
few  years  ago  washed  the  dam  out  and  at  present  the  developments  at 
Gowanda  are  practically  the  only  ones  on  the  stream. 

The  average  rain  fall  on  the  drainage  hasin  is  approximately  40  inches. 
A  gaging  station  was  eatablished  on  this  stream  at  Versailles,  September 
23,  IB  10. 

Cattaraugus  Creek  at  VeraaiUet,  X.  Y. 

Location. —  On  a  3-span  highway  bridge  in  the  village  o(  Veraaillea,  about 
S  miles  below  Gowanda,  214  milea  above  the  mouth  o(  Clear  creek  (coming 
in  from  the  right),  and  abont  S  miles  above  the  mouth  of  the  stream. 

Record*  available.— September  23,  1010,  to  December  31,  1012.  Data  pub- 
lished also  in  annual  reports  of  the  United  States  Geological  Survey  and  New 
York  State  Engineer  and  Surveyor. 

Drainage  area. —  4AT  square  miles.     (From  post  route  map.) 

Qage, —  Chain,  fastened  to  the  upatream  side  of  tbe  first  spaa  from  tha 
right  hand  end  of  the  bridge;  read  twice  daily;  datum  unchanged. 

Chantiel. —  Rock  and  gravel;  considered  permanent. 

Diaekarge  meiuwement*. —  Made  from  downstream  side  of  the  bridge. 

Winter  flow. —  Kelation  of  gage  height  to  discharge  somewhat   affected 

Accuracy. —  Discharge  rating  curve  well  defined,  and  data  as  published  ars 
good. 
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ToNAWASDA  Creek  Dkairaoe  Babut, 

ToDawandd  creek  rises  in  Wyoming  county  and  flows  northerly  into 
Qeneaee  county.  At  BatAvia  it  turns  abruptly  to  the  west  and  continues  in 
tbftt  direction  until  it  reaches  the  Niagara  river  at  Tonawanda.  After  pass- 
ing out  of  Genesee  county,  it  forms  the  boundary  between  Niagara  county 
nnd  Erie  county.  Tonawanda  creek  rises  in  a  rather  hilly  country  and,  in 
the  upper  part  of  the  drainage,  flows  through  a  rather  narrow  valley. 

Its  main  tributary  is  Little  Tonawanda  creek  which  flows  into  the  stream 
from  the  right  about  3  milee  south  of  Batavia.  There  is  a  good  storage 
reservoir  site  for  a  capacity  of  6,100,000,000  gallons  on  this  stream  at  Linden 
which  is  being  investigated  by  the  State  of  New  York  Conservation  Com- 
mission,  with  a  view  to  installing  a  water  supply  for  the  Orleans  Water 
Supply  District,  including  Batavia,  Tonawandas,  Brockport,  Albion,  Uiddle- 
'  port  and  56  other  towns  and  villages  in  Genesee,  Orleans  and  Monroe  counties. 
The  Conservation  Commission  has  issued  a  pamphlet  descriptive  of  this 
project,  free  copies  of  which  may  be  obtained  by  writing  to  this  Commtsiion 
at   Albany. 

Little  Tonawanda  Creek  at  Linden,  y.  Y. 

Location. —  At  the  stone  arch  highway  bridge  in  the  village  of  Linden,  AOO 
feet  northeast  of  the  Erie  railroad  station  and  3  mites  above  the  jnnction 
with  Tonawanda  creek. 

Becordi  available.— July  8  to  December  31,  1912. 

Drainage  area. —  22.0  square  milea.     (From  U.  S.  G.  S.  topographic  sheets.) 

Oage. —  Vertical  stafl^  on  the  right  hand  upstream  abutment  of  tlie  bridge, 
lower  2  feet  of  enameled  iron  gage  graduated  to  hundredths  of  a  foot,  upper 
4  feet  of  bronze  graduated  to  half  tenths.  An  auxiliary  bronze  gage  la 
fastened  to  the  right  hand  downstream  abutment  of  the  bridge  and  used  aa 
a  check  on  rating  the  upper  gage,     (^-'ee  Fig.  G.) 

Channel. —  A  standard  Francis  weir  has  been  constructed  under  the  up- 
stream side  of  the  bridge,  having  a  length  of  2.01  feet  and  a  height  of  8 
inches.  (See  Fig.  H.)  Wlien  the  stage  gets  above  the  depth  of  this  weir, 
it  flows  over  a  2-inch  plank  about  13  feet  long,  including  the  2  feet  of  weir. 

Discharge  meaturementa. —  Are  made  from  a  cable  and  car  1.000  feet  up- 
stream during  high  water  and  by  wading  above  the  weir  at  low  water. 

Accuracy.-^  When  the  gage  height  is  at  0.09  or  below,  the  flow  is  confined 
to  the  weir.  During  such  periods  the  accuracy  of  the  data  will  be  the 
accuracy  of  any  Francis  weir.  Above  gage  height  0.69  the  weir  has  been 
rated  with  a  current  meter  and  the  accuracy  of  the  data  so  obtained  should 
also  be  excellent. 
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GEnESEE  Riv^  DBAmAOE  Bajmk. 
DamriptioH. 

Oenesee  river  rieea  in  Potter  county,  F&.,  8  or  10  miles  south  of  the  New 
York -Pennsy Ivan ia  boundaiy,  flona  northwesticBird  for  about  32  milei  by 
general  courae,  then  tumg  to  the  northeast,  and  empties  into  Lake  Ontario, 
7  miles  north  of  Rochester.  The  entire  length  of  the  stream,  followiog  bends, 
is  about  135  miles,  and  the  drainage  area  is  about  2,450  square  miles. 

In  the  39  miles  between  Belmont,  in  central  Allegheny  county,  and  Portage, 
in  lOUtbweBtem  Livingston  county,  the  tall  of  the  water-Burface  ia  253  feet, 
an  average  of  S.4  feet  per  mile.  At  Portage  the  river  plunges  down  in  three 
magnificent  falls,  and  thence  nearly  to  Mount  Morris  flows  at  the  bottom 
of  a  deep  gorge.  From  Mount  Morris  to  Rochester  the  valley  ie  broad  and 
open  and  the  stream  is  bordered  by  meadows  subject  to  occasional  overflow. 
At  Rochester  there  is  another  abrupt  descent  over  three  heavy  falls,  amount- 
ing to  about  260  feet  within  the  city. 

In  the  northern  counties  the  surface  is  rolling,  with  long,  easy  slopes, 
except  along  the  streams,  which  luually  lie  in  deep  ravines,  hemmed  in  by 
steep  banks.  On  the  whole  there  is  a  gradual  rise  away  from  the  lakes,  and 
in  the  upper  half  of  the  basin  the  country  becomes  rough  and  is  broken  by 
ridges,  the  summits  of  which  attain  elevations  of  from  2,000  to  2,500  feet 
above  tide. 

Precipitation  is  rather  low,  the  average  rainfall  being  about  35  inches, 
some  14  inches  smaller  than  that  of  the  upper  Sacandsga.  Possibilities  for 
storage  are  great  and  the  State  of  New  York  Conserration  Commission 
proposes  a  high  concrete  dam,  in  the  vicinity  of  Portage,  which  will  store 
about  19,000,000,000  cubic  feet  of  water,  13,400,000,000  cubic  feet  of  which 
will  be  available  for  commercial  purposes.  This  dam  would  have  a  water 
surface  of  about  13^  square  miles.  Such  a  reservoir  would  control  a  flow 
equal  to  the  greatest  recorded,  that  of  ISdS.  In  addition  to  this  high  degree 
of  river  control  the  reservoir  could  be  used  to  develop  electric  horsepower  at 
Portgage  to  the  extent  of  '5,000  horsepower,  peak  load,  and  at  the  same  tim* 
allow  the  mills  at  Rochester  to  run  the  entire  year. 
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Genesee  River  at  St.  Helena.  N.  Y.  Fig.  I. 

Gurley  automatic  water  Btage  register  anil   concrete  shelter. 
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Genetee  River  at  St.  Helena,  N.  Y. 

Location. —  At  the  eteel  highway  bridge  tibout  6  miles  above  the  mouth 
of  Silver  Lake  outlet  (coming  in  from  the  left),  9^  miles  above  Cauaserag* 
creek  (coming  in  from  the  right),  and  6^  miles  below  the  village  of  Portage- 
villd  and  the  site  of  the  proposed  storage  dam  of  the  State  of  New  York 
Conservation  Commission. 

Records  atwlable. —  August  14,  ISOS,  to  December  31,  1912.  Published  sIbo 
in  annual  reporta  of  the  State  Water  Supply  Commission  of  New  York,  IBIV, 
report  of  the  New  York  State  Engineer  and  Surveyor  and  the  United  States 
Qeological   Survey. 

Drainage   area.— 1,030   square  miles.     (From   U.   S.  G.   S.   Water   Supply 

Qage. —  Chain,  fastened  to  the  upstream  side  of  the  bridge,  middle  span; 
read  twice  daily.  Datum  unchanged.  Since  August  24,  1911,  a  Gurley  self- 
recording  gage  with  intake  pipe  to  a  well  a  few  feet  downstream  from  the 
chain  gage.  Datum  same  as  chain  gage,  but  readings  different,  due  to  slopv 
of  water  surface.     iSee  Fig.  I.) 

Channel. —  Gravel  and  rocks ;   considered  permanent. 

Ditcharge  mea»wement». —  At  high  stages  made  from  the  bridge,  at  low 
stages  by  wading  near  the  bridge. 

Winter  ftoai. —  Relation  between  gage  height  and  discharge  usually  but 
slightly  affected  by  ice;   determination  of  winter  discbai^  considered  good. 

Accuracy. —  Discharge  rating  curve  well  defined,  and  data  as  published 
considered  excellent. 
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Ueneiee  Bifer  at  Jonet'  Bridge  near  Ut.  MorrU,  N.  T. 
-At  the  highway  bridge  known  &•  Jones'  Bridge  about  S  miles 
below  the  village  of  Mt.  Morris,  6  miles  bf  river  above  the  village  of  G«neaeo, 
1%  milee  below  the  isflow  of  Casaaeraga  creek  (coming  in  from  the  right) 
and  about  1%  miles  above  the  mouth  of  Beads  creek  (coining  in  from  the 
left). 

Itecordt  available.— ^Iaj  22,  1903,  to  Apirl  30,  1906;  August  12,  ISOS,  to 
December  31,  1912.  Data  also  in  asnual  reporta  of  the  United  States  Geo- 
logical Survey,  State  Wat«r  Supply  Commission,  and  the  State  Engineer 
and  Surveyor,  State  of  New  York. 

Drainage  area. —  1,410  square  miles.  (From  U.  S.  G.  S.  Water  Supply 
papers. ) 

Oage. —  Chain,  fastened  to  upstream  side  of  highway  bridge;  read  twice 
daily  1  datum  unchanged. 

Channel. —  Sandy  clay;  liable  to  shift,  but  measurements  have  shown  it  to 
be  fairly  permanent  in  recent  years 

Discharge  meaturemenlt. —  Made  at  all  stages  from  foot  bridge  erected  on 
the  outriggers  of  the  bridge. 

Winter  ftoic.—^  Relation  between  gmge  height  and  discharge  for  the  winter 
months  considerably  affected  by  ice.  Volume  of  flow  during  the  winter 
months  determined  chiefly  by  comparison  with  the  How  of  the  Genesee  at 
Rochester  and  at  St.  Helena. 

Accuracy. —  Discharge  curve  well  developed  and  data  as  published  for  open 
water  periods  Irelieved  to  be  very  good. 

Co- opera  (ion. —  Established  by  United  States  Geolc^ical  Survey  in  1903 
in  co-operation  with  the  SUte  Engineer  and  Surveyor  of  New  York;  re- 
established in  1908  in  co-operation  with  the  State  New  York  Water  Supply 
Commission. 


.,  Google 


ION    CoMMISSIOX. 

al  Jonti'  Bridnc,  mar  Ml.  .Varrli, 


DATE. 

a. 

DiKluirge. 

M 

FtH. 

3:«i 

S«.-/l. 

July  186 

a  pHitlj'  op«n  M 
b  Wading  under 


»  heii/tkt,  in  fuf,  oj  Gtnnt 


a  Ml.  Uorrh.  tr.   r..  !rr  ISlt. 


DAY. 

Ju. 

Feb. 

- 

April-    M.5,. 

,.„. 

July. 

Aug.  1  Sept.      Oct. 

Nov. 

'~- 

|1 

8 

! 

7 
18 

i 

26. 

1 

1 
13: 

io:c 

7:( 

1 

I?:* 

1 

13 

e 

3 

fifi 

f, 
t 

11 

oi 

91 
0 

a.s 

3.5 

3.8 

3.41 
4,5 

*:3( 

3.8 
3:91 

3.81      4.3 

i:!S  S:? 

3.Bai   e,2 

1 

5 

! 

85 
OS 

1I 

11 

3:6t 
3:6( 

3.9) 

If 

si* 

t? 

t 

4:25      i 

6:7       4 

*.BIi     4 
4.85      4 

3 

7 

S 

5:2 

'S:i 

s 

in 

""■ 

Nora 

—  ReU 

u..« 

Me 

e 

«htto 

■Hh 

"« 

mi 

eet 

odl.yi 

«J>11U1 

n'jth 

to  It 

>r 

i41 

a 

.,  Google 


Second  Ankcal  Report  of  the 


Doily  ditdiargt. 

n  uron4-ftn,  B 

t(hn»HRii^ 

ol/ow 

9  Sridjt,  „«^  Ut.  Mo 

ti,.  ff 

r 

,/» 

«/. 

DAY. 

Jan. 

M„. 

April, 

M»y. 

,.... 

July. 

Aug. 

Sept. 

o.,.  1  »„. 

Dec. 

I^ID 

70t 
800 

i 

68C 
120 
240 

i 

1 

711 

1  ; 
1  I 

22i 

i-i 
1 

34< 

'1 

2.400,        672 
1,280       613 

960,     eij 

ae* 

1  S          11 

flj  i 

3?     8 

:SS8i   S 
Si  1 

'eeol     38.^ 
;i75l     st 

,000         328 
.400:       27 

710    I 
960    1 

(164:  1 

63( 
790 
34{ 

J6 

■ 

301 

22: 

1 
1 

l.WM 

SS 

42i 
301 

ii 

7« 

1 

an 

1 

ii  S; 

i 

,580,         87|       171 

i:  1:  i 

810i         11        181 
Mil       219        ^1 
^1       ^?l       ?iJ 

■  ? 

24 

IS 

ii  \ 

rlt  d^rxed  retioc  curve. 


(Drainage  area,  1.4 10  ag 


ir  Mt.  MorrU,  f/.   Y..  M  ISIt. 


DiaCHABOE  IN 

Seconi>-F« 

„. 

RDN^rr. 

MONTH 

Maiimum 

Minimum. 

Mfun. 

ponO.  in 
draiiukgo 

140 
484 

6: 110 

1 

1.34U 

4:33 

;| 

,'9S0 

44 

3.08 

!30 
.■» 

rio 

leLwo 

1.060 
5:220 

18.500 

141 

'•'" 

l.OJ 

14  81 



Non. —  Ducharia  January  5  to  March  10  Mtimatad  hj  a 
ebarge  at  Rocheatar. 

Mean  dleduuxs  January  S-31  e9timat«d  70S  aeund-faet. 
Mean  diachaigc  Manh  1-19  estimBted  430  *w»ad-feat. 


•mpariMQ  vith  tha  di« 


.,  Google 
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OeneaM  River  at  Rochester,  N.  T. 


Loeatitm. —  At  the  highway  bridge  known  locally  as  Blmwood  Ar^iue 
Bridge,  at  the  north  end  of  South  Park,  3^  miles  above  the  center  ol  the 
city  of  Rochester,  m,  miles  below  the  mouth  of  Black  creek  (coming  in  from 
the  left)  and  7%  milee  above  the  mouth  of  the  river. 

Records  available. —  February  9,  1904,  to  December  31,  1912.  Data  alao 
in  annual  reporte  of  the  United  States  Geological  Survey,  State  Wat«r  Supply 
Commisiion,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 
Elevation  of  water  surface,  measurements,  and  records  of  flow  of  Genesee 
river  at  Bocheeter  during  Qood  stages  and  low  water  previous  to  1904,  pub- 
lished in  annual  reports  of  the  State  Engineer  and  Surveyor,  1902-1903-1904 
and  in  Water  Supply  Papers  24,  65  and  97. 

Drainage  area. —  2,3fl0  square  mileg.  (From  U,  S.  O.  S.  Water  Supply 
Papers.) 

Oage. —  Prior  to  1910,  a  staff  gage  bolted  to  the  downstream  end  of  the  first 
pier  from  the  right  hand  abutment  was  read  once  daily.  From  Deecmber, 
1910,  to  December,  1012,  gage  heights  recorded  by  a  Gurley  automatic  water 
stage  register  in  the  pump  house  immediately  below  the  bridge  on  tlie  right 
hand  bank.  Elevation  of  zero  of  gage,  506. B48  Barge  Canal  datum  and  245.681 
Bochester   City   datum.     Gage   datum   unchanged   since   installation   of   the 

Ohannel. —  Gravd,  smooth;    considered  permanent. 

Ditefiarge  meaaurementa. —  Made  from  bridge  at  which  the  staff  gage  ia 
located.  Prior  to  1904,  measurements  and  elevations  of  water  surface  takm 
in  conjunction  with  the  water  Sowing  over  and  around  Johnson-Seymour 
dam  in  the  city  of  Rochester. 

Winter  fioic. —  Affected  by  ice  for  short  periods  although  as  a  rule  the 
channel  is  open. 

Aecurwfy. —  Discharge  rating  curve  well  developed  for  all  st^ee-,  published 
data  considered  good  for  periods  of  open  water. 

Co-operaiion, —  Maintained  by  the  United  States  Geological  Survey  In  co- 
operation with  the  New  York  State  Barge  Canal  and  the  engineer  depart- 
ment of  the  city  of  Rochester  from  1904  to  1909;  from  December,  IBOO, 
maintained  in  co-operation  with  the  State  of  New  York  ConBervation  Commis- 
■ion  and  the  engineer  department,  city  of  Bochester. 
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Canabbraqa  Creek  Dhaikaoe  Babi^. 
DeacriptiOTi. 

Canaieraga  creek,  one  of  the  most  important  tTibutariea  to  th«  Qeneaee 
river  from  the  Fast,  rises  in  the  extreme  northveBtern  corner  of  Steubea 
eountf  and  flows  in  a  northwestern  direction  to  it«  junction  with  the  Genesea 
rirer,  a  short  distance  below  the  village  of  Mt.  Morris. 

Through  its  entire  course  the  creek  flows  through  a  flat,  fertile  valley, 
devoted  almost  entirely  to  the  pursuit  of  agriculture.  From  the  village  of 
Dansville  bo  Mt.  Morris,  a  distance  of  22U  miles,  the  river  winds  bade  and 
forth  across  the  valley.  The  veloeit;  is  so  slow  that  the  large  amount  of  silt 
which  is  brought  down  from  the  foot  hills  by  the  smaller  stream*  is  deposited 
in  the  creek  bed,  raising  it  to  an  elevation  higher,  in  many  cases,  than  the 
surrounding  country.  The  deposit  of  silt  coupled  with  the  extreme  deviatioa 
of  the  creek  from  a  straight  line,  caueee  the  11,000  acres,  which  border  on 
the  stream,  below  Dansville  to  become  annually  inundated  by  the  flood  water*. 
The  State  Water  Supply  Commission,  acting  upon  the  petition  of  the  peopla 
residing  in  the  vicinity,  and  under  the  authority  acquired  in  lOW  when  tlie 
duties  of  the  River  Improvement  Commission  were  transferred  to  them,  hav* 
■old  bonds  to  the  extent  of  $200,000  and  work  is  now  being  started  which  ia 
expected  to  alleviate  much  of  the  damage  caused  by  flooding. 

Eeshequa  creek,  the  principal  tributary  to  Canaseraga  creek,  hae  its  aourc* 
among  the  hills  of  northern  Allegany  county  and  flows  north  and  northaaat 
through  Nunda  and  Tuscarora  joining  Canaseraga  creek  near  Sonyea,  tbe 
home  of  the  Craig  Colony  for  epileptics.  Throughout  ita  length  of  aome  20 
miles  it  flows  through  a  narrow  valley  and  falls  about  1,200  feet.  No  power 
is  developed  as  the  flow  during  the  summer  averages  only  S  to  0  second-feet. 
The  yearly  rain  fall  is  a  little  above  the  average  for  the  Grenesee  Valley  and 
ranges  from  28  to  36  inches. 

Cattateraga  Creek  at  Dantville. 

Location. — At  the  highway  bridge,  1  mile  due  west  from  the  village  <A 
Dansville,  about  2,200  feet  below  tbe  mouth  of  Mill  Brook  (coming  in  fron 
the  right),  and  about  22  miles  above  the  mouth  of  the  creek. 

Record*  AvaOable.— JmIj  21,  1910,  to  December  31,  1912.  DaU  also  in 
annual  reports  of  the  United  States  Cieological  Survey,  State  Water  Supply 
Commission,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. — 107  square  miles.  (From  U.  Sl  O.  S.  topographic  sheets 
and  Bien's  Atlas.) 

Oage. —  Staff,  bolted  to  the  downstream  side  of  the  left-hand  abutment; 
read  twice  daily;  datum  unchanged. 

CItannel. —  Sand  and  gravel,  shifting  during  high  water. 

D)aoharge  meaturemenU. — At  high  stages  made  from  bridge.  Low  water 
measurements  made  by  wading  below  tbe  bridge. 

Winter  ftoxo.—  The  relation  of  gage  height  to  discharge  is  affected  by  ice. 

Accuracy. —  Discharge  rating  curves  somewhat  uncertain  because  of  shift 
in  channel.    Elstimatee  as  published  only  fair. 
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Eeahequa  Creek  at  Sonyea,  }f.  Y. 

Location. —  On  the  Mcond  highway  bridge  in  the  village  ol  Sonjea,  2V* 
milee  above  ite  confluence  with  C&nageraga  creek  and  about  4  miles  down- 
fltream  from  Tuscarora. 

JtecorA»  available.— ZuU  22^  lOiO,  to  December  31,  1912.  Data  also  ia 
annual  reports  of  the  United  States  Geological  fjurver.  State  Water  Supplf 
Commieaion,  and  the  State  Engineer  and  Surveyor,  State  ol  New  Vork. 

Drainage  arett. —  6T  aqiUire  miles.      (From  U.  S.  G.  S.  topographic  sheets.) 

Gage. —  Staff,  fastened  to  a  pile  on  the  right  bank  directly  back  of  and 
across  from  the  Craig  Colony  power  house;  used  for  low  water  readings. 
Chain  gage  installed  October  26,  1914,  on  upstream  side  of  second  bridge  used 
since  tliat  date.  Gage  read  twice  daily.  The  zeros  of  these  gages  are  not 
set  at  the  same  datum. 

Channel, —  Sand  and  gravel;   shifting  at  high  stages. 
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Ditcharge  measurements. — At  high  stages  made  from  either  bridge;  at  low 
stages  made  by  wading. 

Winter  fiow. —  Relation  of  gage  height  to  diecharge  affected  by  ice. 

Jrcurocji. —  Discharge  rating  curves  somewhat  uncertain  because  of  shift 
in  channel.     Estimates  as  published  only  fair. 
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OwABCO  Outlet  near  Auburs,  N.  Y. 


,y  Google 


.,  Google 


COWSEBTATION    CoMMIBSIOK. 


DncHABaan 

^^^. 

MONTH. 

Meu. 

Per 

ass 

Aom- 

Mnh 

1 

j 

237 

1 

■1 
J 

P 

i 

34 

i 

t>— 



OwAsco  OuTLXT  IMuiif  AOE  Babui. 
DtmiriptitM. 

OwHco  UJce  i«  me  ol  the  Fiag«r  lake  gronp  in  oentr«l  New  York  and  i» 
generally  rkted  aa  the  sixth  in  alze.  It  ii  about  II  milea  long  and  haa  a 
maximum  width  of  1^  miles.  It  baa  a  water  surfaee  area  of  approximately 
12.4  square  milea  and  is  drained  by  Owaaeo  outlet. 

The  lake  extends  in  a  north  and  soutb  direction  and  Ilea  wholly  within  the 
boundaries  of  Cayuga  county.  The  Bouthem  half  of  the_  lake,  on  both  the 
east  and  west  aidee,  is  flanked  by  steep,  sloping  hills,  rising  to  elevations  of 
from  600  to  SDO  feet  above  the  lake  Aurface,  which  is  at  an  elevation  of  710 
feet  above  tide  water.  These  bills  are  rather  deeply  indented  by  numerous 
small  HtTcams,  entering  the  lake  at  almost  right  angles  from  either  side.  To 
the  south  of  the  head  o(  the  laJie  and  extending  for  some  IT  or  IB  miles  is  a 
rather  narrow  valley,  the  floor  of  which  is  about  one-half  mile  in  width  at  the 
lake  and  narrowing  up  as  it  approaches  the  southern  extremity.  This  val- 
ley is  drained  by  Owasco  inlet  which  rises  near  Freeville  in  Tompkins  county. 

The  dividing  line  for  the  drainage  basin  is  at  an  elevation  of  from  700  to 
1,300  feet  above  sea  level  on  the  west  and  attains  an  altitude  of  some  1,600 
feet  on  the  east.  The  western  line  falls  about  2  miles  back  from  the  lake, 
while  the  eastern  divide  extends  some  7  or  8  miles.  The  general  shape  of 
the  drainage  basin  is  long  and  narrow,  the  northern  end  terminating  on  the 
shores  of  Seneca  river,  into  which  the  waters  drain. 

Owasco  lake-occupies  about  the  center  of  the  drainage  basin  north  and 
south.  From  the  foot  of  the  lake  north  the  descent  is  very  rapid,  there  being 
325  feet  fall  in  the  IT  mileB  between  the  outlet  and  Seneca  river.  One  hun- 
dred and  ten  feet  of  this  fall  is  practically  within  the  city  limits  of  Auburn 
and  is  utilized  by  the  numerous  manufacturing  interests  in  that  city.  From 
a  point  just  above  Tbroopsville  to  Port  Byron,  a  distance  of  about  6  miles, 
there  is  a  fall  of  130  feet,  very  little  of  which  is  developed.  A  State  dam 
about  one  mile  below  the  outlet  of  the  lake  practically  controls  the  low  and 
medium  flow  of  this  drainage.  At  Port  Byron  there  is  a  small  diverting  dam 
ovrned  by  the  State  for  the  purpose  of  supplying  water  to  the  Erie  canal. 
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The  city  of  Auburn  derives  its  water  suppl;  from  Owasco  l&ke  and  diverts 
an  averi^e  of  about  6,500,000  gallons  dail;.  The  drainage  area,  is  representa- 
tive of  the  farming  district  in  central  New  York  and  is  fairly  well  timbered. 

(hcasco  OatUt  near  Auburn,  N.  Y. 

Location.— On  the  farm  of  George  Ridley,  3^  miles  below  the  State  dam 
at  the  outlet  of  Owaaco  lake,  two  miles  below  the  center  of  the  city  of 
Auburn. 

Keconls  available. —  November  17  to  December  31,  1612. 

Drainage  area. —  206  square  miles.     (From  U.  S.  G.  S.  topographic  sheets.) 

(iage. —  Gurley  automatic  water  stage  register  installed  over  a  con- 
crete well  3W  feet  square  and  8  feet  dei:p  inuide  dimensions,  and  sheltered 
by  a  concrete  bouse  5x6  feet,  inside  dimensions.  The  gage  well  is  connected 
with  the  river  by  a  4-incli  caet-iron  pipe. 

C^nnel. —  Tbe  gage  heights  registered  by  this  gage  are  controlled  by  a  low 
concrete  weir  located  a  short  distance  below  the  gage.  (See  Kig  J.)  This 
weir  has  a  crest  1  foot  wide  and  the  slopes  of  both  upstream  and  downstream 
faces  are  ^:1.  A  small  horizontal  apron  was  built  on  a  level  wit^  the  bed 
of  the  stream  extending  down  stream  2^  feet  from  the  toe  of  the  dam.  The 
left  hand  end  of  the  dam  for  a  distance  of  50  feet  has  a  mean  elevation  of 
gage  height  l.SS  feet.  The  remaining  50  feet  of  the  crest  of  the  dam  is  at 
gage  height  2.12  feet. 

Discharge  measurements. —  Made  by  wading  directly  opposite  the  gage  in  low 
water  and  from  a  cable  and  car  at  the  same  section  in  high  water. 

Winter  floic, —  It  ia  hoped  that  ice  will  not  form  to  a  sufficient  extent  to 
clog  any  part  of  the  control. 

Accuraen. —  Discharge  measurements  already  made  have  been  very  consistent 
and  estimates  are  excellent. 

Co-operation. —  Station  installed  and  maintained  in  co-operation  with  the 
United  States  Qeological  Survey  and  tbe  board  of  water  commissioners,  city  of 
Auburn. 

Diversions. — An  average  flow  of  about  ten  second  feet  is  pumped  from 
Owaeco  lake  for  the  muncipal  water  supply  of  tbe  city  of  Auburn.  It  is  not 
known  what  proportion  of  this  gets  back  into  the  stream  above  the  gaging 
station.    Investigations  are  under  way  that  may  determine  this  factor. 
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Salmon  Biteb  Dbainaqe  Babin. 
Dvtoriptiort. 

Salmon  rWer  rises  in  the  Boutbwestern  part  of  Lewis  county,  N.  Y.,  and 
flows  Bouthward  and  then  northward,  entering  Lake  Ontario  near  Port 
Ontario.  Its  drainage  area  comprioeB  about  266  square  miles.  The  topog- 
raphy is  generall;  rolling  in  character,  and  the  soil  is  sandy,  roclc  lying  near 
the  surface  in  the  upper  part  of  the  basin,  where  there  are  extensive  tracts 
of  virgin  forest. 

The  mean-annual  precipitation  is  about  35  inches,  and  during  the  winter 
there  ie  usually  a  heavy  fall  of  snow,  which  often  aecumulates  in  the  forest 
areas  to  a  depth  of  several  feet.  The  gradual  melting  of  this  snow,  in  tha 
spring,  tends  to  prevent  high  freshets. 

The  basin  affords  several  opportunities  for  storage.  At  High  Falls  there 
ie  an  undeveloped  fall  of  about  110  feet,  occurring  in  a  very  short  distance. 
Considering  its  size,  this  river  has  rather  important  power  posBibilities. 

A  gaging  station  has  been  maintained  in  this  river  basin  near  Pulaski 
from  1900  to  190S  and  from  1610  to  1912  inclusive,  and  at  Stillwater  near 
Altmar  in  1611  and  1612. 

Salmon  River  at  Stilluiater  Bridge  near  Redfield,  If.  Y. 

Location. —  On  Stillwater  highway  bridge  8^4  miles  by  road  east  of  Altmar, 
one-fourth  mile  above  the  proposed  dam  of  the  Ontario  Power  Company, 
seven-eighths  mile  below  Pennock  BrMdc(  coming  in  from  the  right)  and  7 
miles  below  the  mouth  of  North  Branch  (coming  in  from  the  right). 

Records  available. —  June  24,  1611,  to  December  31,   1912. 

Drainage  area.—  191  square  miles.     (From  U.  S.  G.  S.  topt^raphic  sheets.) 

Oage. —  Chain,  attached  to  upstream  side  of  bridge;  datum  unchanged  since 
established. 

dmnnel. —  Small  stone  and  gravel. 

Discharge  measurements, —  Made  from  bridge  or  by  wading. 

Winter  fUtw. —  Relation  of  gage  height  to  discharge  aSected  by  ice. 

Accuracy. —  Conditions  for  making  measurements  are  good.  Records  should 
be  excellent  for  the  open  water  period. 

Co-operation. —  Station  established  by  United  States  Geological  Survey  in 
co-operation  with  the  Ontario  Power  Company  of  Niagara  Falls,  N.  Y.,  and 
State  of  New  York  Conservation  Commission. 
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Salmon  River  at  Fox't  Bridge  near  Pulaaki,  X.  Y. 

Location.-^  At  a  highway  bridge  known  locally  aa  Fox'b  Bridge,  about  Z% 
miles  above  the  village  of  Pulaski,  Z\i  miles  above  Trout  Brook  (coming 
in  from  the  left)   and  6*^  miles  above  the  mouth  of  the  rjver. 

Beaorda  avaiUible. —  September  6,  1900,  to  June,  30,  1907;  August  16,  to 
December  6,  1908;  July  14  to  December  31,  1910,  and  April  1,  1911  to  De- 
cember 31,  1912.  Data  also  in  annual  reportB  of  the  United  States  Geo- 
logical Survey,  State  Water  Supply  CommiMJon,  and  the  State  Engineer 
and  surveyor.  State  of  New  York. 

Dntinage  area. —  '280  square  miles.  (From  U.  S.  G.  S.  Topographic 
Sheets.) 

Gttge. — A  vertical  staff  attached  to  the  upstream  end  of  the  center  pier  of 
the  bridge  was  read  from  September  5,  1900,  to  the  winter  of  1901-02,  when 
it  was  destroyed  by  ice.  On  July  23,  1902,  a  chain  gage  was  installed  the 
zero  of  which  is  1.20  feet  below  the  original  staS  gage  zero,  Datum  of 
chain  gage  unchanged  since  established. 

Channel. —  Gravel;  fairly  permanent. 

Diaoharge  measurements. —  Hade  either  by  wading  or  from  the  bridge. 

Winter  flovi. —  Relation  to  gage  height  to  discharge  affected  by  ice. 

Aecwracj/. —  Open  water  curve  well  developed.  Published  data  considered 
good. 

Oo-operation. —  Maintained  in  co-operation  with  the  New  York  State  En- 
gineer and  Surveyor  prior  to  1910,  in  co-operation  with  the  State  of  New 
York  Conservation  Commission  beginning  July  U,  1910. 
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DaIv  ditiAarvt,  in  uand-ftl.  of  Sabrnm  Rittr,  of  Fai'i  Bridgt,  luor  PtUatki,  If.  7.,  far 


DUCHABOB  m 

Sicohi-Fmi. 

Rdk-0 

„. 

MONTH. 

Mimmum. 

Mud. 

Per 

m 

ruT. 

'1 

sa 

88 
433 

340 

4.150 

'"450 

164 

1.050 

■» 

Bl 

ifl 

0 

f 

17 

B8 

9.660 

ii 

41250 

6.860 

88 

870 







Ncm. —  Dlafllurn  Jkaquy  7  b>  April  1,  ««liriut«d  from  tiiB 
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Conservation  Commission, 


OrweU  Brook  neor  Attmar,  H.  Y. 

Location. —  At  highwsj  bridge  1^  miles  by  road  narthwCBt  of  Altmar  uid 
one-eightli  mile  sbOTe  confluence  with  Salmon  river. 

lUoordt  avaOatiU.— Judo  23,  1911,  to  December  31,  1012.  Data  alao  in 
kniiual  reports  of  United  States  Oeological  Surrey. 

Drainage  area. —  22.1  square  miles.     (From  U.  S.  G.  S.  topographic  sheet*.) 

Oage. — Standard  ebain,  attached  to  downstream  side  of  bridge. 

Ohmrnel. — Cuired  above  the  bridge  and  current  rather  swift.  Bed  com- 
poaed  of  amall  stone  and  gravel;  two  channels  above  bridge,  but  one  at  gage. 

Ditcharge  meaturements.^^'i/Lade  by  wading  at  low  Btogee,  from  bridge  at 
high  stages. 

Winter  flov>. —  Relation  of  gage  height  to  discharge  affected  by  ice. 

Accuraes. —  The  discharge  rating  curve  has  been  fairly  well  developed. 
Estimates  good. 

Cooperation. — 'Established  by  United  States  Geological  Survey  in  co-opera- 
tion with  the  Ontario  Power  Company  of  Niagara  Falls  and  State  of  New 
York  Conservation  Commission. 
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Blace  Kivbb  Dbainagk  Babin. 
Desrxiption. 
Black  river  rises  in  the  western  part  of  Huuiltou  countj,  N.  Y.,  flom 
southwestward  across  Herkimer  county  into  Oneida  county,  turns  near  Forest- 
port  and  runs  somewhat  west  of  north  through  Lewis  county  to  eastern 
Jefferson  county,  and  then  flows  westward  to  Black  Biver  bay,  at  the  eastern 
extremity  of  Lake  Ontario.  Its  total  drainage  area  is  1,930  square  miles. 
The  upper  part  of  the  basin  is  very  rugged  and  mountainous,  contain*  a 
large  number  of  lakes,  and  is  in  a  part  of  the  Adirondack  forest. 
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The  mean  annual  precipitation  is  about  40  inclieB,  ranging  from  65  ineliea 
in  tbe  extreme  headnaters  to  perliaps  30  inches  near  Lake  Erie.  The  winters 
are  generallj  quite  eevere,  and  the  stream  Sow  is  affected  bj  ice  for  periods 
of  MTeral  montbi. 

The  regimen  of  the  river  is  cODtroUed  hj  storage  on  its  upper  tributaries 
(including  Beaver  river  at  Beaver),  a  series  of  reservoirs  at  the  headwaters 
ot  Moose  river,  and  additional  reservoirs  at  Forestport  and  on  tbe  head- 
waters of  the  main  river. 

Water  is  diverted  from  Black  river  through  Forestpart  feeder  to  supply  the 
Black  River  canal  at  Boonvilie.  A  portion  of  this  diverted  water  flows 
northward  from  Boonvilie  and  enters  Black  river  again  at  I^ons  Falls;  the 
remainder  flows  southward  through  the  Black  River  canal  and  enters  the 
Brie  canal  at  Rome. 

BUick  River  near  Boonvilie,  N.  Y. 

Looation. —  At  highway  bridge  2  or  3  miles  northeast  of  Boonvilie,  an 
equal  distance  by  river  downstream  from  Hawkinsville,  and  about  1  mile 
above  the  mouth  of  Sugar  river,  a  small  tributary  from  the  left. 

Record*  awiHabh. —  February  16,  1011,  to  December  31,  ID12;  data  also 
in  annual  reports  of  the  United  States  Geological  Survey. 

Drainage  area. —  303  square  miles.  (From  U.  S.  G.  S.  topographic 
sheets.) 

Oofe. —  Standard  chain,  fastened  to  the  downstream  side  of  tha  bridge. 
A  staff  gage,  reading  from  6  to  13  leet,  is  fastened  to  the  downstream  right- 
hand  abutment  and  is  used  for  high  water  readings. 

Ohtinnel. —  Rough  and  bouldery;  permanent. 

Discharge  meagurcmentt. —  At  high  stages  from  a  cable  about  one-quarter 
mile  above  the  gage;  at  low  stages,  by  wading  near  the  cable  section. 

Winter  flow. —  Relation  of  gage  height  to  discharge  affected  by  ice. 

Aoevracj/. —  A  well-deflned  discharge  rating  curve  has  been  developed.  The 
records  do  not  give  the  total  discbarge  of  the  drainage  area.    See  Diversions. 

Divertiona. —  A  portion  of  the  flow  ot  Black  river  is  diverted  past  the 
gaging  station  through  a  feeder  having  its  intake  at  the  State  dam  at 
Forestport  and  delivering  its  flow  to  the  summit  level  of  Black  River  canal 
at  Boonvilie.  A  portion  ot  tbe  flow  passes  northward,  supplying  the  Black 
River  canal  from  Boonvilie  to  the  bead  of  slack  water  navigation  at  the 
foot  of  Lyons  Falls.  The  remainder  is  diverted  from  tbe  drainage  basin  and 
flows  into  the  Erie  canal  at  Rome.  To  determine  the  amount  diverted  past 
the  station  and  out  of  the  drainage  basin  measurements  are  made  in  the 
Forestport  feeder  at  a  farm  bridge  near  Speny  Hill,  one  mile  northeast  of 
Boonvilie.  Measurements  of  northward  flow  in  Black  River  canal  are  made 
at  a  farm  bridge  one-half  mile  north  of  Boonvilie;  measurements  of  the 
southward  flow  at  a  farm  bridge  about  three-fourths  mile  southeast  from 
Boonvilie. 

The  Forestport  feeder  is  open  for  service  about  May  1st  for  the  purpose 
of  feeding  the  Erie  Canal  which  opens  about  May  15th,  although  the  Black 
River  Canal  does  not  open  until  later.  When  navigation  is  closed  on  the 
Erie  Canal  the  feeder  gates  are  closed  also  and  the  surplus  water  runs  over 
the   dam   into   Black   River.     Some   water   leaks   through    the   feeder   gates 
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and  flows  through  the  feeder  into  Lansing  Kill  and  Mobawk  Biver.*  lUaulta 
of  meftsurementa  made  at  this  place  in  the  past  axe  published  in  reports  of 
the  State  Engineer  and  Surveyor  of  New  York. 

Storage. —  A  reservoir  built  by  the  State  at  Foreatport,  about  8  miles  up- 
Btreatn,  gtoree  about  2,000,000,000  cubic  feet.  About  a  mile  above  the  st«tiou 
is  a  site  at  which  a  dam  110  feet  high  would  impound  5,300,000,000  cubic  feet 
of  water. 
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Moose  River  at  Mooat  River,  S.  1 
Location. —  In  the  Tillage  of  Moose  river,  about  thi 


miles  down  Btream 

froro  McKeever  atation  on  the  Adirandack  division  of  the  New  York  Central 
railfoad,  five  milea  below  the  mouth  of  couth  branch  of  Moose  river  (comii^ 
in  from  left)  and  nearly  twenty  milea  above  the  junction  of  Black  and  Moose 
rivers  at  Lyons  Falls. 

Rvoorda  available. —  June  fi,  1900,  to  December  31,  1S12.  Data  also  in 
annukl  reports  of  the  United  States  Geologocial  Survey,  State  lEngineer  and 
Surveyor  and  State  Water  Supply  CommisHion  of  New  York. 

Drainage  area. —  370  sq.  miles.*     (From  U.  S.  0,  S,  Topographic  sheets,} 

Qage. —  Staff,  in  'two  sections,  fastened  to  the  left  bank  a  short  distance 
above  cable;  read  twice  daily.  The  elevation  of  the  gage  emo  was  changed 
February  28,  1Q03,  from  15.36  to  1&.63. 

Channel. —  Composed  of  cobble  and  boulders;  fairly  permanent;  current 
smooth;  depth  comparatively  uniform;  just. above  the  station  is  a  small 
island  upon  which  ice  and  log  jams  occaaionally  form.  Velocity  from  dam  at 
IibsEeever  to  the  statian  relatively  slow;  below  the  station  veloci^  very  high- 

DiaeJiarge  meaeurementt. —  Made  from  cable  erected  July,  1903.  Cable  has 
a  clear  span  of  209  feet. 

Artificial  control. —  A  timber  dam  at  McEeever  is  used  for  power  and  for 
the  regulation  of  flow  for  log  driving.  During  portions  of  the  year,  therefore, 
two  gage  readings  a  day  may  not  give  a  repreeentative  mean. 

Winter  flow. —  The  stream  freexes  over  in  winter  and  is  covered  with  alter- 
nate layers  of  ice  and  snow  which  render  the  determination  erf  discharge 
difficult. 

Accuracy. —  Discharge  rating  curve  for  open  channel  fairly  accurate.  Pub- 
lished discharge  data  for  periods  of  open  water  considered  good. 

Co-operation. — ^Established  by  the  United  States  Geological  Survey  and 
maintained  in  co-operation  with  the  New  York  State  Engineer  and  Surveyor. 
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JfttUIe  Branch  of  Moose  River,  at  Old  Forge,  N.  Y. 

Location. —  About  300  feet  below  the  highwa]r  bridge  iu  Old  Forge  and 
about  400  feet  below  the  dam. 

Becorda  avatlable. —  November  S,  1911,  to  December  31,  1012.  Da.ta  also  in 
airnual  reports  of  the  United  States  Geological  Survey. 

Dr<tinage  area. —  51.5  square  mites.     (From  U.  S.  G.  S.  topogiBiphic  sheets.) 

Oage. —  Vertical  staff,  graduated  to  feet  and  tenths,  reading  from  one 
foot  to  seven  feet,  spiked  to  bircb  tree  on  left  bank  of  stream  300  feet  below 
highway  bridge. 

Channel. —  Fairly  straight  from  dam  to  a  point  about  200  feet  below  the 
gage  where  the  river  turns  abruptly  to  the  right  and  flows  over  a  rock  reet 
which  is  the  control  point  far  the  gage.  Channel  fairly  uniform  from  dam 
to  point  of  control.  Right  bank  high  and  wooded,  leit  bank  from  the  highway 
bridge  to  within  about  fifty  feet  of  the  gage,  defined  by  a  stone  wall  about 
three  feet  above  ordinary  low  water. 

fftnfw  fiov). —  Open  water  conditions,  prevail  throughout  the  year,  because 
of  the  State  fish  hatchery  just  above  the  station. 

Accuracy. — >Discbarge  rating  curve  fairly  well  developed.     Estimates  good. 
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St.  lAWBznoB  Rir^  Dbaihaob  Basin. 
General  Featnrea. 
St.  Lawrence  river,  the  outlet  of  the  Orekt  Lakes  Bjatem,  receWsa  &Iso 
tbe  Sow  of  a  number  of  New  York  Btreamn  having  their  Bourcea  in  the  north- 
erly Blapes  of  the  AdirondackB  and  fed  by  the  inDumerable  takes  with  which 
the  region  ig  dotted.  Some  of  these  rivers,  as  the  Grass,  Raquett«,  and  St. 
Iteg;iB,  lie  entirely  within  the  United  States;  others,  notably  Salmon,  Trout, 
Chateaugay,  and  English  rivers,  crooB  the  international  boundary  and  flow 
northward  into  the  St.  Lawrence  in  Canada,  as  doeB  also  Richelieu  river, 
the  outlet  of  Lake  Champlain.  The  following  tables  givea  a  list  of  the  prin- 
cipal tributaries  of  the  St.  Lawrence  in  the  United  States,  with  the  aieat 
drained  by  them : 


wrmca  Rittr  frifrutarw  in  Ou  Vtiilii  BUItt. 

Sqiuiie  Souan 

1,600  I  Silmon  Rirer  a 37S 

837      Trout  RlyBT* 130 

.     1.2IB      Chatauiuy  River  b 190 

910     EDcUoh  Kvu  b SS 

103      LSBai»mplui.fc 8.18T 


OmtasMhie  RIto'.  . 


ir  int«nutioul  boundary. 


The  St.  Lawrence  drains,  through  Lake  Champlain,  an  area  of  about 
4,560  square  miles  in  the  State  of  Vermont.  This  drainage  is  practically  all 
from  Missisquoi,  Lamoille,  and  Winooaki  rivers  and  Otter  cre^.  Clyde, 
Barton,  and  Black  rivers,  in  northern  Vermont,  are  tributary  to  St.  I«w- 
rence  river  through  Lake  Memphremagog  and  St.  Francis  river. 
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Obweoatchie  Rim  DsAinAOB  Basin. 

The  Oswegatchie  River  rises  in  Crknberr;  Idike  aod  tbe  tnountaius  to  the 
southwest  in  St.  Lawrence  and  Jefferson  counties,  from  thence  it  flows  in  a 
general  northly  direction  into  the  St.  Lawrence  river  a,t  Ogdensburg,  where 
its  drainage  area  is  1609  square  miles.  The  river  is  formed  bf  the  junction 
of  the  e«st  bruich  of  Oswegatehie  river  and  the  south  branch  of  the  Oswe- 
gfttchie  river  at  Dodgeville  and  its  main  tributary  below  this  point  is  Indian 
river  which  flows  through  Blade  Lake.  There  is  a  considerable  amount  of  de- 
veloped water  power  along  all  three  of  these  main  tributaries  and  a  large 
proportion  of  the  power  possibilities  in  the  lower  reaches  of  the  riyer  have 
also  been  developed. 

On  the  east  branch  of  Oswegatcbie  river  there  are  two  important  possibili- 
ties for  storage,  one  at  Cranberry  Lake  and  the  other  at  Newton  Falls. 

A  detailed  report  of  the  power  possibilities  in  this  drainage  may  be  found 
in  the  Fifth  Annual  Report  of  the  New  York  State  Water  Supply  Commiieion. 

Otvxgalchig  River  near  Ogdentburg,  S.  Y. 

Location. —  At  the  steel  highway  bridge  known  locally  as  Eel  Weir  bridge, 
about  one  mile  below  the  mouth  of  the  outlet  of  Black  lake  and  0^  milea 
above  the  city  of  (^densbuig  and  the  mouth  of  the  river. 

Becorda  awiilabU. —  April  22,  1903,  to  December  31,  1912.  Data  also  in 
annual  reports  of  the  United  States  Geological  Surrey,  Stato  Water  Supply 
Commission,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. — 1,680  square  miles.  (From  U.  S.  G.  S.  Water  Supply 
Papers.) 

Oage, —  Chain,  fastened  to  the  upstream  side  of  the  bridge;  read  once 
daily;  datum  unchanged. 

Channel. —  Bocky  and  partly  artiflcial,  the  rock  having  been  removed 
underneath  the  bridge  by  blasting  to  increase  the  bridge  opening. 

Diaoharge  meaavrementt. —  Usually  made  from  the  bridge.  None  made 
during  mis. 

Artifieiat  control. —  Three  dams  in  the  vicinity  of  the  gage;  one  at  Heuvel- 
ton,  about  five  milea  abovCj  one  at  Rensselaer  Falls,  ten  miles  above,  and 
one  »t  Ogdenabui^. 

WitUer  flow. —  Not  affected  by  ioe,  as  velocity  of  the  current  at  the  station 
is  swift. 

Aoovmey. —  Rating  curve  fairly  well  developed;  open-water  curve  used 
throughout  the  year. 

Co-operation. —  Established  by  the  United  States  Oeologieftl  Survey  in  co- 
operatitm  with  the  Stato  Engineer  and  Surveyor  of  New  York. 
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^ost  Branch,  Otuxgaichie  River  at  Nemton  Falls,  y.  Y. 

LooaliOH. —  600  feet  below  tlie  lower  dam  of  the  Newton  Falls  Paper  Com- 
pany Id  the  village  of  Newton  Falln.  It  is  4  milen  above  tbe  moutb  of 
Little  river  (coming  in  from  the  left)  and  10  milea  below  the  outlet  of 
Cranberry  lake. 

Recorda  available. —  October  0  to  December  31,  1912. 

Drainage  area. — 194  square  miles,  ol  which  12  square  miles  is  lake  sur- 
face.     (From  Post  Koute  Map  and  Bein'a  Atlas.) 

Oage.—  A  vertical  Htaff  gage  read  twice  daily.  Gage  consists  ot  4  feet 
of  bronze  plate  ga^  and  2  feet  marked  on  the  face  of  the  timber  to  which 
the  gage  is  fastened.  This  timber  is  a  10"  x  10"  hemlock  set  vertically  in 
a  concrete  pier   with  anchor   bolts. 

Channel. —  One  channel  at  all  stages.  Bottom  consists  of  small  boulders 
and  gravel,  covered  with  waste  from  the  pulp  mill  above. 

Ditokarge  meaatirementt. —  At  low  stages  measurements  -are  madb  by 
wading  100  yards  above  the  gage.  During  high  water  measurements  are 
made  from  a  cable  30  feet  above  the  gage. 

Winter  Jtoir.— No  information.  Ice  effect  is  probably  diminished  by  the 
disturbance  of  the  water  at  the  paper  mill. 

Artificial  control The  dams  of  the  paper  mill  cause  some  daily  fluctua- 
tion, probably  not  enough  to  affect  the  accuracy  of  the  records.  Seasonal 
flow  is  largely  controlled  by  a  dam  at  Cranberry  Lake  and  the  range  of  gaga 
heights  will  probably  not  be  more  than  5  feet. 

Aecuracy. —  A  well  defined  discharge  curve  has  been  developed  for  ordinary 
stages.     No  high  wat«r  measurements  have  yet  been  made.     Estimates  good. 

Oo-operation. —  Established  and  maintained  by  the  United  States  Geolog- 
ical Survey  in  co-operation  with  the  New  York  Conservation  Commission 
and  the  Newton  Falls  Paper  Company. 
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RAqUETTE   RiTEB    DRAinAQE   BABIH. 

Description. 

Raquette  river  riwB  in  northern  Hamilton  county,  flows  practically  north 
through  a  long  narrow  valley  to  St.  I«wreiice  river.  It  has  a  total  length 
of  162  milea,  from  its  source  to  its  confluence  with  the  St.  Lawrence,  near 
the  moBt  Qorthera  point  of  the  State. 

ItB  Bource  ie  on  an  elevated  plateau  of  eome  1,000  feet  above  sea  level.  The 
upper  watershed  includes  man;  acres  of  swamp  land,  as  well  as  a  large  area 
of  lakes  and  ponds,  including  Tupper  lake,  Little  Tupper  lake.  Long  lake. 
Round  lake,  Blue  Mountain  lake,  Forked  lake  and  Raquette  lake. 

The  high  region  has  a  heavy  rainfall,  the  mean  annual  amounting  to 
about  forty-eight  inches,  or  about  ten  inches  above  the  mean  for  the  State. 

In  its  course  through  the  mountains  the  river  exhibits  many  falls  and 
rapide,  inviting  power  development  under  private  enterprise.  As  yet,  how- 
ever, only  400  feet  of  the  1,400  feet  of  fall  in  the  river,  below  Tupper  lake, 
has  been  developed.  The  river  has  trememioug  fluctuations  between  the  maxi- 
mum and  minimum  flow  and  is  in  great  need  of  artiScial  regulation  if  the 
beet  possibititiee  of  power  development  are  to  be  realized.  The  State  of  New 
York  Conservstion  Commission  has  under  consideration  extensive  storage 
developments  on  this  stream  which,  when  completed,  will  materially  benefit 
the  existing  powers  and  tend  to  make  the  undeveloped  portions  of  greater 
i  importance. 


Raquette  River  at  Raquette  Fallt,  near  Corej/i,  N.T. 

Location. —  Six  miles  above  Alton,  five  miles  below  the  outlet  of  Long  lake 
and  two  miles  below  the  mouth  of  Moose  creek.  Axton  is  2^  miles  south 
of  Coreys. 

Records  available.—  August  27,  1908,  to  November  10,  1912.  Data  also  in 
annual  reports  of  the  United  States  Geological  Survey,  State  Water  Supply 
Commission,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. —  418  square  miles.     (From  U.  S.  G.  S.  topographic  sheets.) 

Oage. —  A  staff  fastened  to  the  right  bank  in  a  comparatively  smooth 
section  between  two  small  falls;  read  once  daily  during  the  open  water 
period  and  weekly  during  the  ice  period;  datum  unchanged  «ince  station 
was  established. 
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Ohanrtel. —  Rough,  compOBed  of  large  boulders;  pentunent;  one  chAimd  at 

Ditctuprge  measurements.— Made  from  car  and  cable  about  ten  feet  above 
the  gage. 

Winter  flow. —  Belation  of  gage  height  to  discharge  somewhat  affected 

Aoeiiracy. —  Open  water  discbarge  curve  well  defined.    Log  jame  liable  to 
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B^Mtte  Biver  at  Piercefield,  If.  7. 

LoiMti<m. —  About  three-fourths  mile  above  the  bead  of  BUck  Rkpids  and 
one-half  mile  below  the  dam  of  the  International  Paper  Company  at  Pierce- 
fleld. 

Secorda  oiiotlaAIe.— August  20,  1908,  to  December  31,  1912.  Data  also 
in  annual  report*  of  the  Uuited  States  Geological  Survej,  State  Wat«r 
Supply  Commiaeion,  and  the  State  Engineer  and  Sunreyw,  State  of  New  York. 

Drainage  area. —  723  square  miles.  All  but  16  square  miles  from  U.  S. 
G.  S.  Topograpbic  sheets. 

Ooffe.— August  20,  1008,  to  September  3,  1010,  Tertical  atafT  fHtened  to  a 
large  pine  stump. 

September  4  to  December  31,  1010,  chain  gage  fastened  to  same  stump 
and  having  the  same  datum. 

January  1,  1011,  to  Decemtier  31,  1912,  same  chaio  gage  witli  its  datum  2 
feet  lower.    See  Fi^;.  K. 

During  1012  a  Stevens  automatic  gage  was  installed  in  a  galvanized  abeet- 
iron  house  4  feet  by  6  feet  inside  dimensions.  The  instrument  is  eet  over 
a  concrete  well  3%  feet  square  inside  dimensions  and  15  feet  deep.  The  well 
is  connected  with  the  river  by  a  4-inch  cast-iron  water  pipe  BO  feet  long. 
A  shear  gate  valve  is  set  at  the  inner  end  of  the  pipe  for  use  in  cleaning 
the  well.  The  outer  end  of  the  pipe  terminates  in  a  concrete  box  one  foot 
square,  inside  dimensions.     See  Fig.  L. 

This  tiox  is  connected  with  the  river  by  three  email  intake  pipes  2  inches 
in  diameter  with  a  screen  protection  over  their  outer  ends.  The  river  at 
this  point  contains  a  considerable  amount  of  wood  pulp  and  this  special 
construction  was  deemed  necessary  to  keep  the  pulp  out  of  the  intake  pipe. 

Charmel. — 'The  channel  opposite  the  gage  is  a  deep  pond  having  no  per- 
ceptible velocity.  The  control  of  this  pond  is  at  the  head  of  Black  Rapids 
and   is   permanent. 

Diacharge  meaauTementa. —  Made  from  a  U.  S.  G.  S.  standard  car  running 
on  a  cable  (span  171  feet)  at  the  section  formerly  used  for  i>oat  measure- 
ment* just  above  Black  Rapids. 

Winter  fiou>, —  The  rapids  controlling  the  stream  at  the  gage  rardy  freeze 
and  meaaurementa  made  with  ice  present  iridicate  that  the  relation  between 
gage  height  and  discbarge  is  little  if  any  affected  by  ice.  Open  water  dis- 
charge rating  curve  usually  applicable  throughout  the  year. 

Artificiai  control. —  The  dam  of  the  International  Paper  Company  controla 
the  flow  of  the  stream  at  the  station  during  low  water  periods,  but  the 
mill  is  usually  run  for  24  hours  each  day,  except  Sundays.  The  numerous 
lakes  in  the  upper  part  of  the  drainage  basin  afford  considerable  storage, 
moat  of  which  is  controlled. 

Atxvraoy. —  Althougfi  the  discharge  at  this  station  is  somewhat  affected 
by  artificial  control,  the  records  are  believed  to  be  good.  With  automatic 
gage  should  be  excellent. 

Co-operation. —  Established  by  the  United  States  Geological  Surrey  in 
co-operation  with  the  State  of  New  York  Conservation  Commission.  The 
recording  gage  ia  attended  by  an  employee  of  the  International  Paper  Co. 
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A4iQU«tte  Aic«r  at  Maatena  Bpringt,  V.  Y.     {Qonorete  Bridge.) 

Location. —  At  faigbwaj  bridge  at  Maaaena  Springs,  N.  Y.,  1,000  feet 
above  the  New  York  Centrftl  railroad  bridge,  used  for  freight  truufer  from 
the  railroad  station  to  the  Maeeena  pover  plant,  8  miles  below  Raymondvill« 
and  10  miles  above  the  mouth  of  the  stream. 

Beoordi  available. —  September  21,  I9D3,  to  October  IT,  1903,  April  ff, 
1004,  to  December  31,  1012.  Data  also  in  annual  reports  of  the  United 
States  Qeological  Survey,  State  Water  -Supply  Commission,  and  the  State 
Engineer  and  Surveyor,  State  of  New  York. 

Drainage  area. — 1,170  square  miles,  (From  U.  S.  G.  S.  Water  Supply 
Fapere.) 

Qage. —  Original  gage  was  a  vertical  staff  fastened  to  a.  stone  wall  on  the 
left  bank  about  60  feet  upstream  from  the  present  bridge.  This  was 
replaced  by  a  standard  U.  S.  O.  S.  chain  gage  on  August  16,  1000,  fastened 
to  an  old  highway  bridge  located  just  above  the  present  bridge.  The  datum 
of  the  chain  gage  was  set  1.00  lower  than  that  of  the  staff  gage  to  prevent 
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□native  gage  heights.  On  February  2,  1912,  the  chain  gage  was  reset  ui 
the  present  concrete  bridge  at  such  a  datum  that  readings  should  be  com- 
parable with  those  at  the  former  location- 

Chtamel. —  Bed  of  river  of  coarse  gravel  and  Bmall  boulders;  permanent; 
current  good  at  all  points. 

Discharge  metwuremend.— Formerly  made  from  old  highway  bridge  now 
made  from  new  bridge.  Gaging  conditiona  are  fair  at  new  bridge  but  tlie 
rating  has  changed   somewhat. 

Ariifieial  control.— The  operation  of  a  number  of  power  planta  above  the 
station  has  marked  effect  on  the  low  water  discharge  of  tbe  stream.  These 
plants  are  usually  run  for  24-hour  power,  but  are  closed  on  Sundays.  The 
effect  of  tbe  Sunday  closing  is  shown  in  the  stream  for  several  days. 

Winter  fiou>. —  Ice  forms  at  this  station  to  a  thickness  of  3  feet  and  con- 
siderably affects  the  relation  of  gage  height  to  discharge  for  December,  Janu- 
ary, February,  and  March. 

Accuracy. —  Determinations  of  monthly  discharge  considered  good,  but 
those  of  daily  discharge  may  be  considered  in  error  for  low  water  periods 
due  to  artiBcial  control.  Monthly  estimates  for  periods  daring  which  ice 
is  present  also  subject  to  large  errors. 

Co-operotion.— Established  by  the  United  States  Geological  Survey  In 
co-operation  with  the  State  Engineer  and  Surveyor  of  New  York,  maintained 
at  present  in  co-operation  with  Conservation  CommisMon. 
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Bog  Biver  near  Tapper  hake,  y.  Y. 

LooaUon. —  Month  of  Bog  rWer,  beaid  of  Tupper  lake,  1^  miles  below  the 
junction  of  Bog  river  and  the  outlet  of  Round  pond. 

Reoords  aootto Me.— August  24,  1B08,  to  June  30,  1912.  Data  also  in 
annual  reports  of  the  United  Sintes  Geological  Survey,  State  Water  Supply 
Commission,  and  the  State  Engineer  and  Surveyor,  State  of  New  York. 

Drainage   area. — 132   square   miles.      (From   U.  S.   G.   8.   Water  Supply 

Gage. —  Staff,  fastened  to  the  left  wing  wall  of  an  unused  dam;  read  once 
daily;   datum  unchanged. 

Channel. —  Possibly  shifting,  as  the  bed  is  composed  of  rock  on  one  sida 
and  gravel  on  the  other.  The  crcat  of  the  dam  with  the  brink  of  the 
adjacent  falls  forms  a  control  point  considered  permanent. 

DiaeKarge  fnea*ure>n«nti. —  Made  from  a  car  and  cable  about  1^  miles 
above  the  gage   and   immediately  below   the  mouth  of  the  outlet   of   Round 

Artifuiuil  control. —  The  flow  is  more  or  less  regulated  during  the  spring 
for  log  driving.  The  operation  of  a  small  power  plant  on  the  main  stream 
causes  some  variation  in  the  daily  gage  heights  during  the  low  water  periods 
in  the  summer. 

Winter  fiow. —  The  gage  readLngs  are  usually  not  observed  from  Deeonber 
to  March  on  account  of  ice. 

Aatmracy. —  Discharge  curve  fairly  vAl  developed.    Estimates  good. 

Bog  river  and  its  tributary^  drain  a  number  of  small  lakes  and  ponds 
among  which  are  Higging,  First,  Second  and  Third  ponds  on  the  tributary, 
all  of  which  lie  south  and  southwest  of  Big  Tupper  Lake.  The  station  14 
important  in  connection  with  stations  on  the  Baquette  at  Raqnette  Falls 
and  Fieroefield  in  the  study  of  storage  feasible  in  Tupper  Lake. 
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St.  Rkgis  River  Dkainage  Basii*. 
Description. 

The  St.  R«gig  river  has  ita  Bource  in  several  imall  ■treama  tMd  Ukea  tu 
the  weatarn  part  of  Franklin  county  at  an  elevation  of  about  1^00  feet  above 
the  sea.  It  firat  flowa  in  a  northweaterl;  direction  for  about  forty  milea 
and  then  lomewhat  eaat  of  north  for  sbout  88  milea  to  its  mouth,  in  tha 
St.  Lawrence  river  near  the  State  line.  It  haa  a  drainage  area  of  664  aquare 
milea  (State  Water  Supply  CommisBion).  The  upper  portion  of  its  water- 
shed consiats  of  swamp  and  mountains  from  which  t)ie  forest  haa  been  tarj^ly 
cut.  Upon  leaving  the  plateau  the  atream  descends  for  10  or  15  miles  through 
a  rugged  country  with  a  succesaion  of  ateep  rapida  and  precipitous  fslls  to 
the  low  lands  bordering  the  St.  Lawrence. 

There  are  excellent  opportunities  for  developing  power  io  the  descent,  only 
a  few  of  which  have  as  yet  been  utilized.  From  the  foot  of  the  hilla  to  tlie 
St.  Lawrence,  the  slope  of 'the  river  is  moderate  and  rock  out-crop  not 
frequent,  consequently  favorable  sitea  for  power  development  are  acarce. 
According  to  report  of  the  State  Water  Supply  Commission  for  1910,  the 
present  limit  of  profitable  development  through  this  low  country,  except  as 
increased  by  regulation  of  stream  flow  has  probably  been  reached  in  the 
existing  plants.  A  detailed  description,  showing  all  power  developments 
and  future  possible  developments  is  given  in  the  1910  report  of  the  State 
Water  Supply  CommissioD. 

SI.  Regia  River  at  Bnuher  Center,  N.  T. 

Location.'^  At  the  ateel  highway  bridge  in  the  village  of  Braaber  Center,  S 
miles  downstream  from  Brasher  Falls,  S^  mites  below  the  junction  of  East 
and  ^^'eat  branches  of  St.  Begia  river,  and  about  12  milea  above  the  mouth. 

Records  available.— August  22,  1910,  to  December  31,  1911.  Data  pub- 
liElied  also  in  annual  reports  of  State  Water  Supply  Commiasion  and  State 
Conservation  Commission  of  New  York. 

Drainage  area. —  621  square  miles   (measured  on  post-route  map). 

Oage. —  Chain,  fastened  to  downstream  side  of  bridge;  read  twice  daily; 
datum  unchanged. 

Channel. —  Very  rough;  composed  of  gravel  and  large  bowlders;  considered 
permanent.     Velocity  of  current  at  high  stages  very  swift  and  water  rough. 

Diackarge  meaaurementt. —  At  low  stages  made  by  wading  about  SOD  feet 
below  the  bridge;  at  high  stages  made  from  the  bridge. 

Winter  jToto. —  Belation  of  gage  height  to  discharge   Bffect«d  by  ice. 

Accuracy. —  Discharge  rating  curve  well  developed.    Estimates  good, 
•r  Csifar,  u.  T.,  in  i9t: 
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Deer  River  nt  Ironton,  S.  T. 

Location. — About  1000  feet  above  steel  higbway  bridge  in  the  village  of 
Brasher  Iron  Works  (R.  R.  station  is  Ironton)  and  two  miles  «bove  tfae 
confluence  ot  Deer  river  with  8t.  R^ia  river  in  Helena.  There  are  no  im- 
portant tribntaries  between  the  gage  and  the  mouth  of  the  river.  A  small 
Cieek  enters  from  the  left  about  one  mile  above  the  station. 

Records  available. —  July  25th  to  December  31,   1912. 

Drainage  area. —  206  square  miles    (From  Post  Houte  Map.) 

Gage. —  Wooden  sloping  gage,  32  feet  long,  reading  from  .5  to  11.0  feet. 
This  gage  is  about  1,000  feet  below  the  bridge  and  SOO  feet  below  the  remains 
of  an  old  wooden  dam.  An  auxiliary  vertical  staff  gage,  fastened  on  the 
upstream  side  of  tbe  right  abutment,  is  to  be  used  as  a  reference  while 
making  measurements  and  to  determine  the  effect  of  the  removal  of  the 
dam  below. 

Channel. —  The  stream  bed  at  the  bridge  is  solid  rock  and  smooth.  There 
is  a  gravel  control  about  300  feet  below  the  gage  which  is  probably  per- 
manent. 

Ditehorge  fneoAuremenlo.-*  Measurements  during  medium  and  high  stagea 
are  made  from  the  bridge  and  those  at  low  stages  are  made  by  wading  a 
short  distance  above. 

Wmter  flow. —  Relation  of  gage  height  to  discharge  will  probably  ba 
affected  by  ice  during  tbe  winter  months. 

Accuracy. —  Rating  curve  good  for  low  stages.  Upper  portion  not  covered 
by  any  measurements.     Eatimatea  aa  publiabed,  good. 

Cd -operation. —  Station  estsblishpd  and  maintained  in  co-operation  with 
the  United  States  Geological  .Survey.  Gage  heights  furnished  by  M.  W. 
Lantry,  Hogansburg,  N.  Y. 
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AUM.VULE  RiVEH  Dkms'age  Basin, 
Descriptiott. 

7  )ic  Aunalilc  river  is  formed  by  the  juni'tlon  of  tlie  «ast  and  uest  branclies 
wliicli  liave  their  lioail waters  in  tlie  nurlli western  part  of  Kssex  cuuuly. 
Tlie  cast  branch  has  its  source  in  iipiicr  Ausable  lake,  at  an  elevation  of 
l,'J!tO  feet  above  hea  level.  The  west  branch  ia  formed  by  BeverSil  small 
Elrennia  ivliicb  lii>  in  tbc  valley  to  tlic  ivcst  and  north  of  the  east  branch. 
ISnfli  Jiranebes  flow  north  and  east  to  their  junction  in  the  village  of  Ausable 
I'lirks.  from  wliidi  point  the  river  Htma  nortiieast,  entering  Lake  Cbainpl»in 
about  10  mUvA  suntli  of  Platt^^biirg  and  uppni^ite  and  sliglltt;  north  of  the 
city  of  JlnrliniTton. 

Tliroii^liont  till'  I'ntire  course,  the  river  is  fed  by  small  mountain  streams, 
whii'b  onlcT  at  ni>nr!y  ri(;ht  ttn{;lcs  from  the  mountains  on  cither  side.  There 
are  few  hikca  in  tiii^  di';iiiin;re  area  to  act  as  a  rejjulator  on  the  flow  and, 
owhifT  to  ll;e  event  liiifLiczice.^  of  elovntion  tlinm^lioiit  tlie  area,  the  stream 
has  what  is  ciilh'il  a  flashy  discliiu jrc.  its  Ihicliiations  being  larRC  and  rapid. 

Oftin?  to  the  f.Lct  tl.nt  tiii^  ba-in  lii'^  on  Ihc  eastern  slope  of  the  Adiron- 
dack nioLtulain'-.  (be  av,.,.iL'.>  riiiu  fiill  i-  lo-,.-*  lli.in  for  th.>«'  basins  whose 
stream'  ri*'  00  the  hc-I.  rn  iind  southern  f1.')i.-.  t!;i'  nn'mi  yearly  precipitation 
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About  0,000  water  hoiaepower  is  developed  kt  the  present  time,  principally 
OD  tbe  west  brMicb.  For  additional  development  and  storage  pusai  bill  ties  oa 
thia  stream  see  Fifth  Annual  Report  of  Water  Supply  Commibaion,  pages 
88,  147,  287. 

Avsahh  River  at  Auaaile  Forks,  S.  Y. 

Location. —  In  the  village  of  Auaable  Forks,  immediately  bt'low  tbe  junc- 
tiim  of  the  east  and  west  brancbee  and  about  15  miles  above  tbe  mouth  of 
tbe  river. 

Secorda  available. —  August  17,  ISIO,  to  December  31,  1912.  Data  also  in 
annual  reports  o(  the  United  States  Geological  Survey  and  the  State  Water 
Supply  CommisHion  of  New  York. 

Drainage  area. —  487  square  miles.  (From  U.  S.  G.  &  Topograpiiic  sheeta 
and  Post  Route  map.) 

Oage. —  Cbain,  on  the  left  bank,  about  100  feet  below  the  junction  of  eaat 
and  west  branches  of  Ausable  river;  read  twice  daily;  datum  unchanged. 

Chaiatel. —  Sand  and  gravel;  liable  to  shift.     Divided  by  an  island. 

Discharge  meaauremenU. —  Made  from  a  cable  about  1^  miles  below  tho 
gage.    At  this  place  tbe  river  Bows  in  one  channel. 

Winter  fUno. —  Ice  may  form  on  the  riffles  below  the  gage  and  either  divert 
or  cause  back  water. 

Aceuraoy. —  Conditions  at  the  measuring  section  good.  Very  good  rating 
curve  developed.    Estimates  good. 
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RAIN  FALL  STUDIES. 

The  followiDg  t«blei  give  the  results  of  obeervationa  talcen  at  the  Tariou* 
meteorologic  stations  maintained  during  1912.  These  records  show,  in  a 
general  waj,  the  amount  of  precipitation  that  fell  during  each  month  in  New 
York  State,  together  with  the  minimum,  maximum,  and  mean  temperatures 
at  certain  stations. 

The  records  during  the  winter  mouths  are  very  difficult  to  obtain  and  in 
moat  casee  can  be  considered  aa  only  approximate.  An  effort  is  being  made 
to  improve  this  part  of  the  work  by  the  use  of  anow  tubes  and  density 
buckets,  with  scales  for  translating  the  depth  of  snow  in  inches  into  water 
equivalent.  Five  stations  liave  beat  equipped  with  enow  tubes,  aa  follows: 
Faust,  Forked  Lftke,  Linden,  Stillwater,  and  Wanakena.  The  total  snow 
fall  in  inches  at  each  point  is  also  published  for  each  month.  The  water 
equivalent  of  this  snow  tall  has  been  included  in  the  precipitation  records, 
under  the  head  of  "  Rain  or  Melted  Snow "  and  it  must  not  be  considered 
as  extra  precipitation  to  be  added. 
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